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“If I Could O 


In December, 1921, an American employed with a 
mining firm in Mexico, clipped and signed a LaSalle 
advertisement coupon. But he did not enroll! 

Ten years of silence followed . . . ten years of hap- 
hazard jobs, long hours, wretched pay... 

Then, in January, nineteen thirty two, that silence was 
broken by a dramatic letter, high- -spotted by these 
words: “Please send the firsi lessons with the least possible 
delay, as time 15 a highly ienpetunt hia to me tn this 
year of our Lord!” 

‘hrough five typewritten pages he recounted the 
hardships of those intervening years. A really able man, 
he had moved from one position to another, only to 
find advancement closed to him for lack of specialized 
training. 

No need here to recite those hardships—though in 
justice to him it is only fair to say that on four separate 
occasions he had almost enrolled . . . and that on each 
occasion he had postponed action because of some un- 
expected reverse seemingly beyond his power to av oid. 

“For five months now,” so he wrote, “I have been 
‘on vacation.’ Not a chance to take a course now—ac- 
cording to my carefully laid out and conscientiously 
followed program... 

“But—supposing I had chucked that program at any 
time in the last 10 years? Supposing I had enrolled, in 
the face of seeming disaster, even though I had had to 
borrow the money to do it? Supposing even that I had 
enrolled only five months ago, at the beginning of my 
enforced vacation? In all likelihood I could have mas- 
tered the training by now. Or I might in the meanwhile 
have found a congenial and profitable Position, thanks 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution 
Dept. 783-R 


field I have checked. 

OBusiness Management (Law: Degree of LL. B. 
OHigher Accountancy OExpert Bookkeeping 
OTraffic Management OC. P. A. Coaching 


OCommercial Law Modern Foremanship 


HOW LONG? HOW LONG? 


THIS HEART-BREAKING 


THIS WRETCHED PAY? 


Chicago, Illinois 
I would like to have your special booklet-—without any cost or obligation 
to me—about my opportunities and your success training in the business 


OBusiness Geccocpendense 
OBusiness Englis 
OEffective Speaking 
OModern Salesmanship OlIndustrial Management OStenotypy 


MONOTONY ? 








nly Recover Those 


] aa The True Experience of a Man Who Almost 


Ten Lost Years! 


Enrolled for LaSalle Home-Study Training 


to my increased knowledge. As it is, for all I know, 
there may be another five months without any position 

. with all sorts of dim prospects. ..and meanwhile I 
am getting older... 

“That settles it! To blazes with further procrastination! 
To thunderation with my financial program! I’ve bor- 
rowed the money, and I'll borrow some more... but I'll 
do something with my time! This year is going to see a big 
change in my affairs—and right here 1s where we start!’ ‘ 


Send for Free Booklet 


These are searching times—and wise is the man who 
takes full measure of his competition ... gets the special 
training that he needs. . . and thus commands the un- 
folding opportunities of our new-day business world. 

f you need to be convinced of those opportunities, 
forget that you ever read this message. For those oppor- 
tunities are not for you... 

But if you are determined to be out in front when 
men are picked for leadership one year, two years, ten 
years from now—do not, on your life, risk a day’s delay. 

Below is a coupon. It will bring you—without cost— 
books that have led to increased earnings running into 
many thousands of dollars! Men of action—Aundreds 
of them—will use this coupon for their personal advance- 
ment. Be one of those 
men whowillsteadily win 
their way to the better- 
salaried positions. 






Ask for one of these booklets—or a similar one 
on your own field of business. They are FREE! 
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NY ' ‘hi voice of a friend. Reassuring words from 
ce 
Pennies 


father, mother, son or daughter. A hurried call 
for aid in the night. You cannot set a price on 
such things as these. 


Yet this is true — telephone service is cheap 


Win in this country. No other people get so much 
i gs service, and such good and courteous service, 
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at such low cost. 
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The Bell System cordially invites you to visit its exhibits at the New York ee | 
Saree 


World's Fair and the Golden Gate International Exposition, San Francisco. 
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fed How These Men 
Got Good Jobs 


in RADIO 


| HAVE BEEN DOING 
NICELY, THANKS TO N.R.1, 
TRAINING. MY PRESENT 
EARNINGS ARE ABOUT THREE 


| EARN 410 TO 425 
A WEEK IN SPARE 
TIME AND Aways 
HAVE PLENTY TO 
DO. ONLY TRAINED 
MEN CAN FIX RADIO 
SETS NOWADAYS. | 
OWE my SUCCESS 


TIMES WHAT THEY 
WERE BEFORE | 
“Took THE COURSE. 
BERNARD COSTA, 

20/ KENT ST, 
BROOALYN, AY. 


WITHOUT N.R. I. 
TRAINING 1 COULD 
NOT HOLD MY $2500- 


A-YEAR JOB my 
WITH A \ 
RADIO STORE. ate ; 


CHARLES L TORREY \ ey 
376 NW ISTH SP. = | 
SAW VOSE, CAL 


| AM NOW IN CHARGE 
OF THE RADIO DE- 
PARTMENT FOR THE 
AMERICAN AIRLINES 
AT CLEVELAND. 
WALTER B. MURRAY 


\EAICAM AIRL/MES, AK IPRL 
AIAPORT, CAAVELANO, ONO. 


[ will Train You at Home for 
RADIO and TELEVISION 


Do you want to make more money? Broad- 
casting stations employ Radio experts in 
good-pay jobs. Fixing Radio sets in spare 
time pays many $200 to $500 a year—full 
time repair work pays many $30, $50. $75 
a week. Many Radio experts open their 
own businesses. Radio manufacturers and 
jobbers pay well for trained men. Auto 
mobile, police, aviation, commercial Radio 
and Loud Speaker Systems offer oppor 
tunities. Television promises good jobs 
soon. Men I trained hold good jobs in all 
these branches of Radio. My 64-page book 
points out Radio’s spare time and full time 
opportunities and those coming in Televi 
sion; tells about my training; how to make extra money 








J. E. Smith, Pres 
Wat'l Radio 
tastitute 
Est. 25 Years 


while learning: shows letters from 131 N.R.I. Graduates 
telling what they are doing, earning; shows my money 
back agreement. Get a copy FREE. MAIL COUPON 


NOW in envelope, or paste on a penny postcard. 


J. E. Smith, President, National Radio Institute 
Dept. 9GP3, Washington, D. C. ‘3 


MAIL NOW FOR 
iim -Tele) 4 








s 

1 } Sl E. Smith, President, Dept. 9GP3 

a National Radio Institute, Washington, D. C. 

§ Dear Mr. Smith: Without obligating me, send ‘‘Rich Re- 
wards in Radio’’ which points out spare time and full time 

§ opportunities in Radio and explains how you train men at 

§ home to be Radio Experts 

‘ 

§ Name Age 

i 

8 Address 

' 

8 City State 
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BIG PAY! LOTS OF FUN! STEADY WORK! 


Are you seeking a pleasant, profitable, all- newspapers, printers—these are just a 
year-round profession? Would you like to few of the ready-made customers waiting 
enjoy the admiration of your friends? If for you. The market for commercial art 
so, here’s a tip for you: notice the hun- already exists. Indeed, many beginners 
dreds of ‘‘display’’ ads in Popular Science. even earn while they learn. Many artists 
Every one of these ads required work by a __ sell their work by mail! 


ial artist! e thou- 
commercial artis’ There ar ou YOUNG OR OLD—YOU HAVE 


sands of magazines and news-pa- 
pers! Hundreds of thousands of ads EQUAL OPPORTUNITY 
















each year!! Millions of dollars spent iat Sea Youngsters and ‘‘oldsters’’—all 
annuaily for commercial artwork!!! I i have equal opportunity. What 
And now you, too, can get your } \ \ counts is the quality of your 
share of this enormous fortune. } \ work, not your age. 

In your spare-time, at home, you (an \ You do not need previous ex- 
can train yourself for this fasci- “/ ®\.=== perience. ‘‘Commercial Art and 
nating, enjoyable, big-paying pro- \ Advertising’’ teaches you by 
fession. This wonderful big book— XN easy stages, from the simple first 
‘‘Commercial Art and Advertis- steps to finished work—the kind 
ing’’—will show you how! that commands high prices. The 

mest emazing art instruction value in 
EVERY COMMUNITY the world—nothing else compares with 


NEEDS COMMERICAL ART WORK it! Get a copy for FREE inspection— 
Local stores, manufacturers, wholesalers, today! 


2 BIG ART COURSES «71 PRICE! 


800 INSTRUCTION CHARTS | 
AND ee om 
A really amazing value! 384 jumbo page 
almost 1 foot high. Book weighs over ri 
Printed in 2 colors. Expensive onened 
stock.—Contains hundreds of professional 
art tips and secrets.—More than 800 illus- 
trations for use as 1—Self-instruction 
charts; 2—Reference samples for profes- 
sional artists. (Designs, vignettes, alpha- 
bets, monograms, etc.). Actual inside 
samples of department store ads con- 
tributed by Macys, Gimbels and other 
famous stores. (Reveals secrets of big- 
time advertising. )—Rare nude studies by 
Rembrandt, Michelangelo, DaVinci, etc. 
—5 great big Courses and 3 Special 

Sections, complete in one volume. 
You get all this for the single 
price of $2.49! Nothing 
more to pay. 


YOURS ON APPROVAL 


Are you a ‘‘stick-in-the-mud?’’ 
Or do you want to train yourself 
for big money a Order up— set 
greed. goin; jer a copy 0 
ficatart ind Advertis- 


inure og FREE sh ction. You 
—_ nothing. You'll have a 
time examining this 
book. Pay i, ay $2.49 


). Your money 
will be Re ome roy promptly if 
you’re not absolutely satisfie 

































1—ADVERTISING LAYOUT 

“Clothes make the man’’—and the ‘‘layout’’ makes the 
advertisement ! Good layout artists get very big pay. This 
book has a full, practical, professional course, including 
merc’ handise layout tec hnique newspaper layouts mag- 
azine ads, window and other displays, etc. 


2—ELEMENTARY DRAWING 

Teaches all the basic Rrinciples: outline drawing, mass 
drawing, color work, still life, pen and ink sketching, high- 
lights and shading, drawing from imagination, drawing 
from life, etc. Everything explained in simple language. 


3—METHODS OF REPRODUCTION 

Including — How to Prepare Art Work For Making Cuts (En- 
ravings). Every commerical artist must know these facts. 
his Course includes: Line-Cuts, Half-Tones, Wash Drawing, 

Photo Retouching, Air-Brush and many other related subjects. 


4—FIGURE DRAWING 

Handsome men and beautiful women— these are favorite ‘‘eye 

c atchers’’ for ads. If you can draw good figures, you can 
‘draw’ real big pay ! This Course covers the ground thoroughly; 

proportion, skeletons, anatomy, nudes, facial expressions. 


5—CARTOONING 

Comic-strip artists and movie cartoonists make fortunes. There’ s 
always room for new ideas in this field. Are you prepared? This 
Course gives you the ‘‘inside dope;’’ shows how it’s done; how 
you can do it. Chockful of humorous, amusing and entertaining 
instruction charts and illustrations. 


@ Also 3 SPECIAL SECTIONS 
All aboveC cutnese complete in this one book- — Pl ecrmegneet ART 
AND ADVERT * In eadition, the re 3 extra special sec- 
tions: PM ETTERING AND DESIGN: containing hundreds of sam- 
ples of| modern eee re initia s, Vignette S 
decorations, monc¢ eTREnS., ¢ FASHION DRAWING: Brief. ti 
and professional s advice Aino a fashion samples. 3— w 
AND WHERE TO SELL YOUR WORK: Shortcuts to success. Also 
a an bene «+3 thee of actual purchasers of artwork 
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NO MATTER WHERE YOU ARE 
OR WHAT YOU DO 


—we have a training plan for YOU! 


IF you are sincerely ambitious and interested in mak- 
ing good in the Diesel field, be sure to immediately 
investigate our flexible training plan that will fit your 
circumstances. A Plan for every Man. A Plan for 
those seeking immediate shop training as well as for 
those who cannot give up their present employment 
and income. For 34 years National Schools, a recog- 
nized leader in the field of trade education, has helped 
wide-awake men to success. This million-dollar trade 
school will supply you with a sincere, honest state- 
ment of facts of what you should do to quickly get 
into the profitable Diesel Industry. No exaggerations 
—no misstatements; and a definite plan to fit you. 


Write Today 
For Full Details 


Mail the coupon below. Find out 
how you can get the finest in 
Diesel training without delay. 





WE ARE DEFI- 
NITELY INTER- 
ESTEDIN 
HELPING MEN 
OF LIMITED 
INCOME AND 
“BLIND ALLEY” 
JOB HOLDERS. 


See how this great trade school 
operates and makes its facilities 
available to every ambitious man 
Actual work in modern training 
shops, a part of every man’s in- 
struction Shop methods time 


tested for 34 years. Fascinating, ef- 
ficient preparation. Get the facts. 

















for Face Rook 


NATIONAL SCHOOLS (established 1905) Dept 7-PSA 

4000 Seuth Figueroa Street, Los Angeles 

Please send me, without obligation, your FREE BOOK and informetion 
regarding Diesel Employment Opportunities and Requirements 


NAME ———————— AGE 
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AVIATION WantsMore 
LINCOLN 


TRAINED MEN 


This Lincoln Government Approved School of Avia- 
tion wants to immediately get in touch with men inter- 
ested in preparing for good-pay positions in Aviation 
Huge expansion program calls for thousands more trained 

ien. Our Graduates indemand. BE APILOT Prepare here 
for your official Government Pilot Rating. 16 Training 
Planes; 5 types. Learn night, blind, beam and cross- 
ountry flying. BE AN AERONAUTICAL ENGINEER 
Students here design and build complete new airplanes. 
tig Pay opportunities for well trained Aero Engineers. 
BE AN AIRPLANE MECHANIC Learn to overhaul and rebuild rea) air- 
planes and engines. Training prepa’es you for Gov't. Mechanics Rating 
for immediate employment with Airline or Factory. We assist Graduates 
in locating employment. Our Graduates regularly taking good positions 
with leading companies. We furnish board and room for part-time em 
ployment while in training. WRITE TODAY for complete information. 


LINCOLN AIRPLANE & FLYING SCHOOL 
617 Aircraft Bidg., Lincoln, Nebraska 


ECHANICS-WELDERS | 
- COLLISION MEN 














Good pay jobs for trained men in Auto and Diesel Mechan- 
ics, Electric Are and Acetylene Welding. Complete courses. 
Complete courses in body and fender 


Write for 


Practical training. 
bumping, spray painting, metal finishing. 
Fine equipment. Special low rates. Pay- 
after-graduation-plan. Write today. 


Michigan Trade School 
3716 Woodward Ave. Detroit, Mich. 


sur ENGINEERING wx 
EARNA DEGREE at Home 


From A Chartered Institution of Higher Learning 
Employers Now Demand GeBege Graduates With Degrees 
88 Home Study College Degree Courses in Electrical, Civil, Mechanical, Drafting, 
Architectural, Automotive, Steam, Diesel, Aeronautical, Radio, Structural, Mining 
Industrial, Highway, Petroleum, Marine, Refrigeration Air Conditioning, ‘hemical 
E ngineering; Arts: Sciences; *hilosophy ; reed ation: Public He pe 1; Psychology: 
Sociology; Physics; Chemistry ; Geology; Pol. Se ience; Theology; Law; Agriculture; 
Business Training; Accounting; Statistics: Adv.; Sales. Founded 1908. Chartered 
McKinley - -Roosevelt Graduate Colleges, | 4241 , Clarendon Ave. -" , Chicago 


T 
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FRIGERATIC 
_* AS GIVEN BY THE / You can start your training no matter 
CTHERMO INSTITUTE 7 where you live, or enroll in full time 
resident courses at any of the three splendidly equipped 
schools. Write for details on courses, and catalogue. 


THERMO AIR CONDITIONING INSTITUTE 


d laboraturivs at NEW YORE CHICAGO LOS ANGELES 
1755-B Broadway 2012-B Larrabee Si. 194 So. Alvarado St. 
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Maximum training minimum time; 
practical and theoretical. Modern 
equipment, experienced teachers. 
Personal instruction. 40th year. 
Catalog free. Residence course in 
three months. 

FINLAY ENGINEERING COLLEGE, 1005 Indiana, Kansas City, Mo. 


Leam ta Play = 


Hawaiian Steel Guitar— 
Easy lessons at home. Inexpensive. 


Spanish Guitar—Piano 
132-page Music Dictionary 
FREE when you enroll. Stop lessons when you like. 
guar ntee. Write for free details 








Money back 
NN INSTITUTE, 3015 N. 24th Place, Dept. F-4, Milwaukee, Wis. 








EARN THE DEGREE 


poster. of Psychology (Ps.D.), Philosophy, Science. General Courses—A 
Dusiness etc. AC orrespondence Institution “*CHARTERED BY STATE 
oF "WASHINGTON." Send for 32-page FREE Bulletin at once. No Obligation. 
Tem ole Bar Soren » Dept. B, 1620 Thirt , ith Avenue 
, Washington, U. S. A. 


-BIG PROFITS | 
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Make YOU a 
New Man? 
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7-DAY TRIAL OFFER 


T could fill this whole magazine with en- 
thusiastic reports from OTHERS But 
what you want to know is What can 
Atlas do for i a 

Find out—at my risk! Just give me 
a 7-day trial. Just one week!—and even 
in that short time I'll start giving RE- 

SULTS. And it will be the kind of 
RE SULTS that you (and anyone else) 
can SEE, FEEL, MEASURE with 
a tape! 


FREE BOOK 


myself was once a 97-pound weakling— 
ant half-alive. Then I discovered ** Dynam- 
ic Tension.’’ And I twice won the title, _ 
World’s Mast Perfectiy Developed Man’’ 


**Dynamic Tension’’has done so much ou 
other fellows that I simply ask you to let me 
prove that can make a new man of YOU— 
that it can start new inches of power pushing 
out your chest—build up your shoulders to 
champion huskiness—put new, hard, firm mus- 
cles on your biceps—make those stomach mus- 
cles of yours hard ridges! 

Why not risk a postage stamp? Send coupon 
for my 48- e illustrated FREE BOOK AT 
ONC Et Address me personally; Charles Atlas. 
Dept. 1G. 116 East 23rd Street, New York, N- 7. 

Swansea nhosaweas ——— oo oo 
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CHARLES ATLAS, "Dest. 1G, 
115 East 23rd Street, New York, N. Y. 

I want the proof that DYNAMIC TENSION will help make a new 
man of me—give me a healthy, husky body and big muscle developmont. 
Send me your free book, eo, _— and Strength’’—and fuli 
details of your 7-DAY TRIAL OFFER 


Name : : 
(Please print or write plainly) 


Address 


City : . . State 
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““ . . Without Any Butter!’ 
He’s Got Something There! 


Wuy not a department in your magazine 
in which readers could give vent to a little 
spleen? It does us all 
good once in a while to 
give voice to some pet 
peeve. For example, you 
could have space in the 
back of each issue in 
which each month some 
reader could express 
himself thus: “I nomin- 
ate as my selection of 
the world’s most use- 
less thing to eat—a let- 
tuce-and-tomato sand- 
wich.”—A. T., Terre 
Haute, Ind. 


SAYS YOU, AND 
WITHOUT 
BUTTER 






For a Summer Resort, 
the Sky’s the Limit 


IN READING a book about the weather, I came 
across a statement that seven miles above the 
earth, the temperature is always about fifty- 
five degrees below zero. When I’m sweltering 
at my desk this summer, I'll think about that 
nice, cool place—just seven miles away! — 
P. A. N., Washington, D. C. 


There‘’s a Lot of Evidence 
To Support the Theory 


CouLpD it be possible that one or more Europ- 
ean rulers have discovered the attractions of 
“caapi,”’ a powerful narcotic drug in which 
some Peruvian Indians indulge? I quote from 
the “Field Museum News”: “In about two min- 





utes its effect begins to be apparent. The 
drinker ... is swept by 

dizziness. When this HOW ABOUT SOME OF 
stage has passed he an- THAT PROHIBITION 
nounces that he sees STUFF? 
charming landscapes, 


trees laden with fruits, 
birds of gorgeous plum- 
age, and other beautiful 
things. Then, suddenly, 
the vision changes. Un- 
able longer to support 
himself, he has halluci- 
nations of persons ap- 
pearing to ridicule him, 
of tigers, serpents, and 
supernatural creatures preparing to attack 
him, and other fearsome things. ... When 
the Indian awakes from his trance he must be 
held down by force to prevent him from seiz- 
ing his weapons and attacking the first person 
he encounters. .. .”—P. T. W., Leonia, N. J. 
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Explanation: Those lodine Bottles 


Are Just Meant To Upset You 


ANSWERING T. T. P., Wayne, Mich., in the May 
issue, you must understand that iodine bottles 
are made to upset so you will buy more iodine. 
Not only that, but to ruin your wife’s fine 
tablecloth. Now, all you have to do is clean 
out one of those well-designed, nontipping ink 
bottles and pour the iodine into it. Then send 
the iodine bottle with ten cents to some one, 
with a letter of not more than ten swear words, 
and get a late-model whoosis. Hurry!—W. C. 
W., Youngstown, Ohio. 


Who Wants To Take a Picture 
of an Old Tin Can? 


THE other day, I read a newspaper item about 
the San Francisco, Calif., branch of the Society 
for the Prevention of Cruelty to Animals giv- 
ing the boys of that city small cameras in ex- 
change for their air ri- 
fles. That’s great stuff , | 
for the birds and squir- WH EE , 
rels, but a little tough 
on the boys. I’m an 
amateur photographer 
myself, but I also think 
it’s great fun—and good 
training, too—to learn 
to shoot with an air rifle. 
Why can’t they just 
educate the kids with a 
little old-fashioned prop- 
aganda—let them keep 
their guns, but teach 
them to save their shot for popping away at 
tin cans? Then everybody will be happy— 
boys, squirrels, and even the S.P.C.A—R. U., 
Birmingham, Ala. 
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How About a Museum 
for Our Own Wooden Horses? 


HAND-BORED wooden water mains, believed 
to have been laid before 1840, were dug up re- 
cently in Brooklyn, N. Y., under the shadow 
of the aging Brooklyn Bridge. Newspapers re- 
ported that the clean, tapered-bore holes in- 
dicated that they had been used for water 
distribution. It makes us think of the seven 
cities of ancient Troy, that archeologists have 
exposed, built one on top of the other by suc- 
cessive ages of men. It further makes us won- 
der if history will not repeat itself in the build- 
ing of new cities on top of cities in our own 
land. It seems to me the century-old water 
pipes prove it is al- (Continued on page 14) 
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invention’s sale. 


PRACTICAL BENEFITS 


You will find 6 complete pages il- 
lustrated with simple inventions 
that have succeeded in six dif- 
ferent fields of industry. Over 
100 illustrations are in this book. 
You will read the stories of ten 
(illustrated) of America’s most 
famous inventors. You will find 
an experienced and thorough sur- 
vey of market conditions affect- 
ing the inventor—showing the 
possibilities for commercial in- 
vention today. Entire chapters are 
devoted to the value of a patent 
in promoting the final success of 
your invention. The importance 


WHAT A PATENT 


Without a U. S. Patent, you can- 
not expect to reap the profits 
that your invention may make 
possible. Send at once for this 
book. After you get that, you’ll 
know exactly what to do to pro- 
tect yourself. Anything you write 
us or send us is strictly confiden- 
tial between us. All letters and 
drawings are kept in strong, steel, 
fireproof files, which are open 
only to us or authorized members 


Yet Ta 
FREE BOOK 







IMMEDIATELY MAIL COUPON TODAY! 


absolutely FREE! You need it NOW. 
Simply fill out the coupon, and mail. The 
field of invention changes 
here is the latest information. Within a 
very few days you will receive our Free 
Book, together with the Record of Inven- 


tion Blank. Write NOW. 


INVENTORS 


INFORMATION ON HOW TO OBTAIN : 
PATENT AND MARKET INVENTIONS 


If you have invented something, if you’re interested in inventing some- 
thing, you need this new 48-page book that gives the entire Story of 
Patents. It tells you for the first time about new phases of invention, 
how others succeeded, how the patent laws protect you, how to market 
your invention, where to obtain finances, how to form a 
company, partnership, or arrange for royalties from your 





This new 48-page book of facts is 


































of quick action in applying for 
patent is stressed—facts reveal- 
ing danger of delay are empha- 
sized. 

If you expect to realize profits 
from your invention you must 
protect it with a U. S. Patent. 
Otherwise you may find that all 
your time and labor have been 
lost, because it often happens 
that other inventors are work- 
ing on the same invention. If you 
have an invention, or an ambi- 
tion to invent—-get the infor- 
mation on obtaining patent AT 
ONCE! 


DOES FOR YOU 


of our staff. We have secured 
patents for inventors located 
in every State in the Union. 
The practice of our organiza- 
tion is confined entirely to 
Patents, Trademarks and 


Copyrights. We have had = = 


years of experience in Patent ul} 
Matters. When you place your TN Ve@VY 
patentable invention in our Mba 4 

hands, we are in position to iIDOLe . 
proceed at once to secure pro- oe IL ft tf 
tection for you. Our fees are WOT HS va 10nS 
reasonable, and if l e 

you desire, we can 
arrange convenient 
terms of payment. 

















CLARENCE A. OBRIEN 
and HYMAN BERMAN 








(Please write or print plainly) 
Se SQ SS SS SS SS SS SS SS SS SSeS ee ee ee ee 


cman : ' 
: 88-E Adams Building, Washington, D. C. ' 
r Registered Patent Attorneys Before U. S. Patent Office : 

| 
g Please send me at once your Big Free 48-Page Book, ‘‘Pat- ! 
g ent Guide for the Inventor’’ and your specially prepared ' 
' ‘‘Record of Invention’’ form. This request does not obligate 4 

me. 

' 
constantly— S tio : 
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ready happening. Such relics deserve their 
own museum.—-I. N., New York City. 


J. G. May Take a Deep Breath 
and Turn to Page 49 


As AN old reader of your magazine, may I 
make a suggestion? Why don’t you give us 
some articles, or an ar- 
DON'T FORGET ticle, on camping, or on 
iE Seton making our own equip- 
g : ment for hikes and 
camps? I think this 
would encourage some 
of your workshop en- 
thusiasts, who may 
spend too much time in- 
doors, to get out of 
doors and breathe the 
fresh air. Here’s hop- 
ing that my suggestion 
won't die in the waste- 
basket, for I am sure 
many other readers would be glad to see an 
article along the lines suggested.—J. G., Mex- 
ico City, Mexico. 





Three Witnesses Notwithstanding, 
This Letter Was Dated April Ist 


Here’s another rat story. I think it goes the 
one in your April issue one better. One day, 
my grandfather's old black cat caught a mouse 
at a hole under a sink and, playing rough, she 
accidentally killed it. The cat looked at the 
dead mouse a while and then went out, caught 
another one alive, brought it in, and put it in 
the hole where she’d killed the first. Three 
people saw this.—S. W. D., Grampian, Pa. 


Too Bad This ‘‘Refinery’’ 


Can‘t Turn Out Gasoline 

Gus WILSON’s experience with “Varnish’— 
a New Engine Trouble,” was very interesting. 
I run a gas station, and am sure I have had 
two customers who got into the same trouble, 
although not from my service. Both had used 
cheap oil, as Gus’s cus- 
tomer presumably had. 
We know that such oil 
usually has not been 
fully refined to remove 
all the by-products, 
sludge, wax, and so on. 
We also know from ex- 
perience that when a 
hot motor is idled, the 
engine temperature 
rises, since the radia- 
tor is not getting the 
forced flow of air. Con- 
sequently, the increased 
temperature acts as a refiner on the flowing 
oil, somewhat as it does in the big refineries. 
The by-products are extracted from the oil, 
leaving the entire motor covered with a film. 


THEY LOOK ALIKE. 
MAYBE HE USED ' 
VARNISH: 
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Our Keaders Say ae 


Perhaps my version is not practical, but I be- 
lieve it a possibility—C. W. H., Rome, N. Y. 


He Wants To Survey 
All He Is Monarch of 


DwuRING the many years that I have keen a 
reader of your excellent magazine, you have 
published articles telling how to do almost 
everything under the 
sun, from deep-sea div- AND THEN HE'D SURVEY 
ing to raising polar MY HAT TO SEE IF IT 
bears in your own back WAS ON STRAIGHT! 
yard. However, there 
is one fascinating activ- 
ity that I do not remem- 
ber seeing covered—sur- 
veying. Why not give 
us an article, or a series 
of articles, describing 
the fundamentals of this 
venerable’ art? You 
might even tell how to 
make some simple _ in- 
struments with which readers could map their 
farms, city lots, and neighborhoods. It’d be a 
lot of fun.—H. D. T., Los Angeles, Calif. 


His Neighbors Said Something 


Stronger than Zowee! 

LOOKING through my old issues of P.S.M., I 
came across an article which showed how to 
construct an inexpensive Tesla coil. I gave it 
a try. After monkeying around for a week 
with the thing, I 
thought it wasn’t going ‘THAT LIVE WIRE 
to work, but I acciden- WAS THE MATE TO 
tally touched a live wire THIS BRICK! 
and—Zowee! I'll say it 
worked! The only trou- 
ble with it now is that 
every time I turn it on, 
the neighborhood ra- 
dios sound like an air 
raid in the movies. So, 
please devise a Tesla 
coil that won’t get me 
in Dutch.—F. M. W., 
Cleveland, Ohio. 








A Shutter-Tripper’s Nightmare 
Is a Badly Timed Flash Gun 


PerHAPs I’ve just overlooked something in 
the course of my reading on matters photo- 
graphic, but I have never run across a simple 
method of synchronizing my photoflash gun 
with my camera shutter. When you buy a 
flash gun, the dealer either does this job for 
you or assures you the synchronization will be 
automatic. Sooner or later, the adjustment 
gets out of whack, however, even though it 
was right to begin with. This means a trip to 
the dealer for a servicing job, as a rule. Isn’t 
there some sure-fire, simple way of doing the 
job yourself, without (Continued on page 16) 
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—If you are mechanically 
Mea inclined and interested in 





the Hemphill Diesel training pro- 
In vestiga te grams, which have been developed 
over a period of years and repre- 
sent the accumulated experience of many American 
and European Diesel engineers. 





Diesel and Diesel-electric train- 
ing. You may start the course 
at home, and complete it in any 
of the shops and laboratories operated by the Hemp- 
hill Schools — America’s Original Exclusive Diesel 
Training Institution. 





You will find Hemphill Diesel 
training practical — absorbing — 
useable. Your training includes 
work on industrial, transport and marine engines— 
installation, repairs and operation. The ‘‘March of 
Diesel’’ describes the various courses. 








HEMPHILL DIESEL SCHOOLS own and operate resident 
training schools and shops at these eight important marine 
and industrial centers— 

Boston—116 Brookline Avenue. New York—3)-32 
Queens Boulevard, Long Island City. Detroit—2345 
West Lafayette Boulevard. Chicago—2006 Larrabee St. 
Memphis—431 Monroe Avenue. Los Angeles—2012 
San Fernando Road. Seattlie—513-S Dexter Avenue. 
Vancouver, B. C.—1365 Granville Street. 

Applications for enrollment will be accepted from English 
speaking students residing in foreign countries. Write for 
special terms. 


s Hemphill Diesel Schools (use nearest address) 
Please send data on your Diesel courses, 

BB also copy of the booklet ‘‘March of Diesel.” J 

« training courses. $ 
NAME AGE 

¥ STREET 3 


CITY STATE___ m-so-s 




















Practical Aviation Instruction for the 
A layman, for the pilot, for the mechanic, 
and for the ground-school instructor. 
The 


transport license method of spe- 
cialized aviation instruction, published since 1930, For particu- 
Cut me out, paste me on a postcard and mail to Popular Science lars, write, enclosing stamp. 
‘ . THOMPSON AVIATION PUBLISHERS 
Monthly, Dept. 79, 353 Fourth Ave., New York, N. Y. I'll bring | g332 woodward Detroit, Mich. 








you complete supplies and instructions on how to make easily 


several dollars a week in your spare time. 


FIX IT YOURSELF 


Save yourself a lot of expense by 
doing your own odd repair jobs. 
Get this new edition of a famous 

book, showing with diagrams and 
directions, how to fix and repair fur- 
niture, electric outlets, windows, 
doors, leaky pipes, floor boards, 
chimneys, boilers, weather proofing, painting and 
hundreds of other construction and repair jobs. 
Picture diagrams show how each job is done. Full | 
cloth bound $1.00. | 

} 

| 














Popular Science Monthly, Dept. 79 
353 Fourth Ave. New York, N. Y. 

















TRI-STATE 


upon completion of course. For ambitious, 





ENGINEERING DEGREE IN 

Courses in Civil, Electrical, Mechanical, Chemical, Technical instruction at 
Aeronautical, Radio Engineering. The Mechanical lowest cost and in least 
course includes Diesel Engineering, Air Conditioning time consistent with thorough training. 
and Refrigeration. Essentials of engineering train- Intensive instruction in accord with individual 
ing included and non-essentials eliminated. Tri-State ability. Courses also in Business Administration 
graduates in Radio Engineering can complete the and Accounting. Also short diploma courses (36 
Electrical course in 24 weeks. B.S. Degree granted weeks) in Surveying, Drafting. Students from all 


























HIRE YOUR OWN AGENTS! 


Only one. machine necessary! 
Complete in itself to stamp our 
entire line of name plates. Ine 
pensive—greater profits wae kly 
repay cost of Machine! Millions of 
Buyers for gold-like and colored 
enamel Social Security Plates, 
Catholic or Identification plates, 
Mail Box plates, Dox ( Collar Taxs, 
Luggage Tags. Key Ri : ag 
and many others. C OS s YOU 
"ENNIES—MAKES YOU DOL- 
LARS! Or start taking orders 
today without one nt invest- 
I ment! Write for full partic ulers — 
5 NEW 1939 FREEC ATALOGUE! 


ee ren... ama 
Zz ate ee Dept. PS New York City 


fo} BB ici = 


2 YEARS 


















earnest parts of the world. Tri-State graduates make good. 


students. Special Preparatory Department for those Tuition, living costs low. Enter September, 
who lack required high school work. Graduates January, March, June. Write for catalog. 
compete successfully with those of 4-year schools. §79 College Ave., Angola, ind. 
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using up a lot of test film and bulbs? Some- 
thing that is not just trial-and-error testing, 
but positive and dependable? If there is, won’t 
you tell us about it?—S. G., Laredo, Tex. 


Reader Adds to His ‘‘Must’’ List 
“‘News from the World of Medicine”’ 


ONE of the most read- 
able features in your 
June issue was the one 
entitled “News from 
the World of Medicine,” 
and I’m writing to say 
I hope it will become a 
monthly affair. I real- 
ize what a task it must 
be to collect a lot of in- 
formation on this im- 
portant branch of sci- 
ence, and then pick out 
material having both 
interest for your readers and information of 
newsworthy value. If you should decide to 
run such an article in every issue, it will go on 
my “must” list for reading, along with “Read- 
ers Say,” “Gus and Joe,” “Question Bee,” and 
the photography items. Nice going!—T. S., 
Montpelier, Vt. 


The Problem Presented 


No Great Problem to Him 


THE problem submitted by G. C., of New 
Orleans, La., about the club members who 
wanted to raise money for a statue presented 
no great difficulties. Here is my solution. Let 
x represent the number of charter members 
who pay $4.50 annual dues each. Let y be the 
number of dollars dues paid totally each year 
by all the other members. A couple of simple 
equations can be drawn up to show that x 
equals 80.—E. E. Mcl., Jr., Evanston, IIl. 


We Took the Right Boat 
but the Wrong Railroad 


IN THE article, “Low Bridge,” in the March 
issue, reference is made 
to the Canadian Pacific 
Railway having been 
asked by a mining 
company to _ transport 
the 100-foot river 
steamer Radium King 
from Montreal to the 
banks of the Mackenzie 
River, on the other side 
of the continent. May 
I point out that it was 
the Canadian National 
Railways that trans- 
ported this steamer? 
The first shipment moved in March 1937, re- 


BETTER'N MY OLD 
PATENT MEDICINE j 
ALMANAC: 





YOU FORGOT TO 
DUCK AT THAT LOW 
BRIDGE! 





quiring one box car and five flat cars. The 
second shipment moved in April the same 
year, requiring the same equipment. There 
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were two boats, Radiwm King and Radium 
Queen. These shipments were made from 
Sorel, Quebec, on the banks of the St. Law- 
rence River, forty miles east of Montreal, for 
through movements on the Canadian National 
Railways, thence by Alberta Waterways to 
the banks of the Mackenzie.—A. N. L., Mont- 
real, Canada. 


Reversing the Color Lenses 


Gives the Same Odd Effect 


A QUEER thing happened after I inspected 
the stereoscopic picture on page 65 of the May 
issue. I followed the instruction and saw the 
relief picture of a section of Utah, which 
looked like an aerial view, as you said it would. 
I then turned the map so the bottom was 
where the top should be, just to see what it 
looked like. To my astonishment, the whole 
effect changed. The hills became valleys and 
the valleys became mountains. It looked as 
though the whole area had been turned inside 
out. Just try it. You'll find it a queer experi- 
ence.—J. K., Douglas, Ariz. 


The Writer Warns You— 
It’s a Tough One 


SEVERAL mathematicians I know have given 
up trying to solve this problem, others are 
still working on it. The 
writer has had better 
success, solving it by 
two different methods. 
The problem is to di- 
vide a tank shaped like 











| 








a truncated cone into 

two halves of equal vol- —— ? 

ume. It is obvious that rs 
the lower half will not | VOLUME 
be as high as the upper | OF “ ? 
half. Find the height, jun ; 
top diameter, and vol- Y 
ume of the lower half. <— 8' 


The tank’s dimensions 

are as follows: Top diameter, 6 feet; bottom 
diameter, 8 feet; height, 9 feet.—S. P. G., Los 
Angeles, Calif. 


He‘d Have Us Short-Circuit 
Elementary Radio Article 


IN ANSWER to D. da C., who asked in a re- 
cent issue for an article on elementary radio 
building, I would like to suggest that instead 
of skipping over your good radio articles, he 
purchase a handbook on radio building, so 
that he can then understand them as so many 
of your other readers do. I am hoping you will 
not print such an article, because, for one thing, 
I think you have gone practically to the be- 
ginning of radio building in previous issues. 
Incidentally, I’m looking forward to a good 
article on an amplifier for a carbon-mike, pub- 
lic-address system.—J. B. de M., Vancouver, 
B.C. 
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Let. Me Prove What YOUR —n 
Can Demonstrate 
APE you, like millions 

of others, tired of lis- 
tening to the theories of 
better living?...Do you 
demand KNOWLEDGE 
of the actual methods by 
which you can rise, master, 
and create the things in 
life you wish? 
Write for the free Sealed Book 
that tells how you may receive 
a sensible Secret Method of 


mind influence for study .. . 
used by thousands. Address: 


Scribe B. N.Z. 


The ROSICRUCIANS 
San Jose (AMORC) California 


£53, LEARN CARTOONING! 


Let a practical, experienced cartoonist teach you this fasci- 
nating profession. PERSONAL instruction, just like private 
tutoring. Rec ommended by America’s foremost cartoonists. 
Write for free details. 

Dorman H. Smith, Box 5970, San Rafael, California. 


Everything about flying that can be 
learned from print and pictures— 

li] 0 from the ground up to the art of in- 
strument flying. 
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y on ordano distinguis e ace 
FOR ONLY $5.00 “YOUR WINGS” $2.50— THROUGH 


s” $ 
THE “OVERCAST” $3.00. BOTH, $5.00. 
Funk & Wagnalls Co., Dept. 1987, 354 Fourth Ave., New York 











Wonders Through The 


MICROSCOPE 


A new book which tells you all 
about MICROSCOPY. Turn an inex- 
pensive microscope on hundreds of 
specimens within a stone’s throw of 
your front door and you step off into a 
new world of wonders. Complete Man- 
ual for amateurs. How to use equip- 
ment, secure and preserve specimens, 
take photomicrographs, etc. Numerous 
illustrations. Full cloth bound $1.00. 
POPULAR SCIENCE MONTHLY, Dept. 79 
353 Fourth Ave. New York, N. Y. 

















RUPTURED? 


Get Up-To-Date Relief 


Why try to worry along with old-fashioned trusses that 
gouge your flesh—press heavily on hips and spine—enlarge 
opening—fail to hold rupture? You need the Cluthe. No leg- 
straps or harness. Automatic adjustable pad seals opening 
—follows every body movement with instant increased sup- 
port in case of strain. Cannot slip. Holds rupture whether 
at work or play. Light, easy to wear. Waterproof. Can be 
worn in bath. Send for amazing FREE 100-page, cloth- 
bound book ‘‘Advice To Ruptured’’ and details of liberal 
truthful 60-day trial offer. Also names of grateful patrons 
in your neighborhood. Write today. Cluthe Sons, Dept. 14, 
Bloomfield, New Jersey. 
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GET IN. THE SWING 


: with:Slingerland..':°. DRUMS 
GENE KRUPA GUITARS 


28 wie s°6 


set. U MANDOLINS 


Wonder Value 
Easy Payments 


Compare the value— 
tone and power in Sling- 
erland “Radio King” 
drums, banjos, gui- 
tars, mandolins, 
marimbas, or bu- 
gles—before you 
GENE KRUPA—Worild’s Greatest buy.Guaranteed 
Swing Drummer uses Slingeriand more for your 

money. Ac- 
claimed the tops in smooth tone, easy playing, 
rich power by world’s leading musicians. Easy 
payments. 5-days free trial. See at your 
dealers. 

Cut this ad out—good for $1.00 credit. 
Free special information on how to organ- 
ize drum and buglecorps. Free Catalog— 
mention instrument wanted. 


SLINGERLAND DRUM CO. 


1319 Belden Avenue Chicago, Illinois 





































TELEVISION ADAPTED 


TORT n SAVE 


4-TUBE ss: Bc 


CHASSIS IN YOUR CABINET 


Here it is! A big, powerful, new 
14-tube world-wide Midwest. At k 
its sensational factory-to-you price be. 

of $19.95, this new 1939 radio is 
the biggest bargain in Midwest's nineteen 
years of pioneering! Absolute satisfac- Bi MZ Z94 
tion guaranteed on a money-back basis. 95 

UP TO $40.00 TRADE-IN 5 

Send 1c postcard or write for new FREE 1939 
catalog telling all about our trade-in allowance pitt 
offer of up to $40.00 on latest Midwest 17-tube, ad 

5-band radios, also Easy-Pay Plan details. 9"7}/2e4//-/24 


Dept. 59-PP Midwest Radio Corp. Cincinnati, 0. F772 (D SPEAKER } 









APPRENTICES 


AIRMINDED YOUNG MEN INTERESTED IN 
TRAINING FOR ENTERING THE WELL PAID 
FIELD OF AVIATION AS APPRENTICES— 
Write immediately i Aviag stamp. 

MECHANIX UNIVERSAL AVIATION SERVICE co. 
Wayne County Airport Box 857 Dept.H Detroit, Michigan 


MYSTERIOUS DEVICE WELDS BRAZES 
reg WELDS ssi 


ANYONE GEAPCAN OPERATE SOLDERS 


Now, an electric welding, brazing and solderin 
Torch, complete with power unit, goggles an 
supplies, Works INSTANTLY off any light 
socket. Does a thousand andone repair jobs 
at amazingly LOW COST on aluminum, iron, 
steel and other metals. indispensabie for 
Auto, Body and Fender Repairs, and home 
m repairs—shop, factory, farm, engineer, jani- 
a) tor, sheet metal, radio and bicycle repairs. 
cnt gen handle without previous experi- 
& ence with oursim- 
“ Rie, instructions. 10- DAY HOME TRIAL 


ite at once for Special Introd 





fer. Ty S}n't Electric Torch f 10 Pe ve 
Teese freeby helping t 1 introduce vent E our r 
iH CO., 2613- EF Michigan Ave., “Glsase 
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AYBE that, 6lf ‘wisecrack -about a: “fur- 
M lined” bathtub was not sd far-fetched 
after all, for John Monge, Staunton, IIl., in- 
ventor, recently won a patent for a rubber 
bathtub cushion. Extending over the tub rim 
and running part way down the inside, the 
sponge-rubber shock 
absorber is designed 
to prevent injury to 
a person who acci- 
dentally slips and 
falls in or against 
the bathtub. The elas- 
tic action of the cush- 
ion makes it cling 
tightly to the tub rim 
. « « ONCE A PATENT 
has been issued, it 
passes completely 
out of the jurisdic- 
tion of the Patent 
Office, which is not 
concerned thereafter 
with the scope of 
the patent, its possi- 
ble infringement, nor 
any other question that may arise concerning 
it . . . MUSIC WILL DROWN OUT the sound of 
the buzzing drill and take patients’ minds 
off the discomforts of an hour with the den- 
tist, hopes Marion H. Gray, of Little Rock, 
Ark., who has devised a musical headrest for 
dental chairs. Radio programs, or musical 
selections reproduced through a_ record 
player, are wired to receivers built into the 
chair headrest. Op- 
erating on the bone- 
conduction principle, 
like many of the 
electrical hearing 
aids used by the deaf, 
the headrest receiv- 
ers will enable a pa- 
tient to hear divert- 
ing entertainment 
clearly, without dis- 
turbing the dentist, 
as might be the case 
if a radio or phono- 
graph were playing 
right in the dental 
office. A volume con- 
trol and on-off switch 
are mounted on the 
chair arm in a convenient position for the 
patient .. . AT LEAST TWENTY different per- 
sons have claimed to be the original inventor 
of the Trylon and Perisphere, the architec- 











With the Inventors 








tural theme center of the New York World’s 
Fair... ‘SLOW DOWN, CURVE.” That familiar 
highway sign may become outmoded, if auto- 
mobile manufacturers adopt a novel control 
system devised by Allison R. Williams, of 
Yazoo City, Miss. Electrically connected to 
the braking system 
of a car, a sensitive 
balance reacting to 
centrifugal force 
automatically slows 
the vehicle down if 
it is rounding a curve 
at a speed in excess 
of a predetermined 
safety rate. Thus if 
areckless driver tries 
to make a sharp turn 
at fifty miles an hour, 
the mechanism will 
apply the brakes to 
slow the car down 
to a reasonable speed 
. . . CRYPTIC PATENT 
TITLE of the month: 
‘‘Foots-Removing 
Means For Expressing Presses.” Decoded, 
the title could be expressed as: A means for 
removing sediment or dregs (foots) in a ma- 
chine press designed for squeezing liquid 
from a material ... AN INGENIOUS OUTBOARD- 
MOTOR attachment worked out by William 
Newton, of Omaha, Nebr., keeps minnows 
and other small fishing bait alive by provid- 
ing them with a constant supply of fresh 
water. Flexible hoses leading from a bait 
pail in the fishing boat are attached to the 
water-cooling system of the outboard motor, 
so that fresh water is drawn from a lake or 











stream and circulated through the bait pail. 
With this attachment, anglers will not have 
to stop their boat periodically to dip up fresh 
water for the bait pail, and will not arrive at 
their fishing grounds with bait dead or dying 
from the effects of hot sun and stagnant 
water . . . APPLICATIONS PENDING in the 


(Continued on page 24) 
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HIGH SCHOOL 


At Home! 


Qualify for the better Commercial, Industrial and Civil Service 
positions by getting a High School education in spare time! 





Prepare for College, 
Pre-Professional, Regents, State 
Equivalency Examinations, and 

Business and Industry 








U. S. Govt. figures show High 
School graduates average 
$2112 yearly. 

Many Finish in 2 Years! 











rapid progress by our methods. 


8 American School, Dept. HB46, Drexel Ave. at 58th St., Chicage t 
- Without obligation send me your free Bulletin and information about your High School course at H 
. home, or the field I have checked. i 
a O Air Conditioning D High School D Law H 
a OD Architecture O Electrical Engineering 0 Liberal Arts (College) + 
D Automotive Engineering O Diesel Engineering O Mechanical Engineering 
7 O Automobile Repairing O Drafting and Designing o enter enews Ue & 
t O Bookkeeping and O Electric Refrigeration O Private Secreta & 
* Cost Accounting O Heating, Ventilating, O Radio and Television a 
ra O Business Management Piumbing O Salesmanship 4 
3 0D Civil Engineering O Professional Accounting O Shop Practice " 
0 Aviation Incl. C. P. A. Coaching 0 Steam Engineering 
- O Contracting, Building O Highway ‘Engineering 0 Shop Management . 
H ID 60 nn rkinnncectnncacsmanenacenaebheta Age-.---- Goonupatien.........cciecccccacce . 
' a 
OD, I saci sna sie si tndacinne cadaiisniiaddate otadamtimaiciel Gidtseksnincadetmaocen BORED. cncacscccne cs 


No classes; no time wasted goin 


women select the American School zach year. 
All books furnished. School est. over 40 years. Endorsed by educators. Small monthly payments. 
American School, Dept. HB46, Drexel Ave. at 58th St., Chicago 


to and from school. You make 
housands of ambitious men and 













EVERYTHING about LIFE! Glands, nerves, brain, 
muscles, sex explained. Mysteries 
of a sexual reproduction, sex reversal, etc. MUCH MORE! 
Beautifully bound, nearly 500 pag 200,000 words, 
500 WONDERFUL PICTURES! Mailed in pve package 
for 5 days FREE EXAMINATION—return book or send 
$1.89 plus postage. Or send $1.89 now “and save post- 
age Satisfaction guaranteed. Send t ” 


Nelson Nelson Boubleday, Inc., Dept. 7PSM Garden City, N.Y. 


for MORE PAY learn From 











n 
ENGI- 
NEER 
GET READY FOR PROSPERITY PAY. I will train 
you at your home by mail on Practical Drafting until 
IN POSITION, or prepare you for BETTER PAY on the Job 
you have. All tools and drawing table sent at once if you enroll 


now. WRITE FOR FREE BOOK, Give your age 


ENGINEER DOBE, Div. B339 Libertyville, ul. 








Correspondence Courses In LOW AS 
RADIO and ELECTRICAL ENGINEERING E27) 


pr ap meron ENGINEERING. Get good grasp of wide electrical 
Ver eae. Theory made ea 
RADIO. CNGINEE ING. Extra fine course in radio, public address, photo-electric 
work. Trains you to be super-service man, real vacuum tube technician. Tuition 
ONLY $25, either course. Deferred B pees ps plan. Experiment kits furnished. 
Write for free copies o hool catalogs, student magazines, etc. 
LINCOLN ENGINEERING SCHOOL,Box 931-S-7,Lincoin,Nebr. 











GET A NEW KICK OUT OF Q 
VACATION DAYS 


with a 


GRETSCH DRUM 


Fill this vacation with a new source 
of fun...there’s lots of time to 
master the drum ...ecasy to plan a 
life-long career . . . like Bernie Mat- 
tinson (above), popular big-money Bernie Mattinson 
drummer. When the gang goes hik- ith Horace Heidt 
ing, lead ’em with a drum... be 

master of ceremonies .. . the lad they can’t leave be- 
hind because he has a drum! No difficult lessons . . . 
have fun learning ... pay on easy GRETSCH terms. 


| Ge ee oe ee ee 
Send penny postcard for FREE DRUM catalogue and full 
information about EASY PAYMENT plan and FREE TRIAL 
through your GRETSCH dealer. Address Dept. PS-70 
The FRED. GRETSCH MFG. CO. 


Musical Instrument Makers Since 1883 

60 SROADWAY, BROOKLYN, N. Y. 
GRETSCH also offers SUPER VALUES in Guitars, Saxaphones, Trumpets, 
Trombones, Accordions. Send for FREE catalogue. Mention instrument. 























KLYN YM 


Unlimited Instruction until , 


CA TRADE SCHOOL 


Mechanical Pre-Engineering 


MAIL COUPON 


1117 Bedford Ave., Dept. PS 
Brooklyn, New York City, N. ¥ 





you have mastered every part $e ne Burning a 4 
of Course without additional ) Aevenaution! Pre-Engineering P Ave., . 

charge. Full Shop Equipment, 41} Aviation Mechanic | | Welding tives ’ 
Unexcelled Instruction, Fire- | { | Auto Mechanic | | Talking Pictures 

proof Dormitories, Special] | |) Refrigeration pao oe N: 

Privileges. Check your inter- 1! { fp veer mo and R Radio — _.. = MRTIIG.....cccecoscascesene  connecsscess coencososessbesessonbednessesttnetecsbe 
ests on coupon to receive free Li Machinist Tool and Die Making 

literature. | ( | Armature Winding | ) Electrical Address 




















to be a 
Contractor 


Learn how to estimate, how to plan 
buildings so as to make money on them 
\ « =i4 learn all about remodeling problems and 
\\ ” at how to bid on any job. Al! these facts 
\! f “i ts and thousands more are set forth clear- 

oh i He ly in a remarkably interesting way in 


these five wonderful books covering all phases of Architecture, Car- 
‘Y 






Ty 


AN 
i 4! 









pentry and Building These books are complete and the new JIFF 
INDEX makes it possible to find anything you want to know about 
building in a few seconds. 

“Boss'' Carpenters in Demand 


New public works jobs—immense projects all over the country are re- 
quiring men who can “‘Boss the Job’’—Men who know how. These 
books give you “QUICK” training. With them you don’t have to be 
afraid to tackle any job for you can find needed facts in a hurry. If you 
send now we will include without extra cost a big 120 page book 
“Blue Print Reading.’ IN ADDITION TO THE FIVE BIG 
BOOKS. 


Coupon Brings Books FREE for Examination 
—— = 
American Technical Society, Dest. B20 
Drexel at 58th St.. Chicago, III. 
You may ship the five big books on Architecture, Carpentry and Build- 
ing. include book on blue print reading I will pay the few cents 
delivery charges only and if I am fully satisfied after 10 days I will 
send you $2 After that only $3.00 a month until the total reduced 
price of only $19.80 (former price $24.80) is paid. I am not obligated 
in any way unless I keep the books. 


Name 
Address 
Employer's Name 


Please attach a letter giving age, occupation and the name and address 
of your employer and that of at least one business man as reference. 





Learn by pre-tested Training 


RADIO 24 















QUALIFY for GOOD JOBS 


You want the true facts about the 
opportunities to earn money in 
Radio in all its service branches 
and Television. National Schools, 
—a million-dollar trade school,— 
will point out the way for you to 
get into this profitable field no mat- 
ter what py 4 financial circum- 
Stances may be. 


FREE BOOK of eas 


Explains National ’s pre-tested plan: howyou 
can master Radio, all branches, Sound-Re- 
cording, Public Address & Communication 
Systems, Broadcasting, Television. Mailed 
postpaid. 


NATIONAL SCHOOLS 
0s bhngeles (EST.1905) 


aquest for FREE BOOK of DETAILS 


NATIONAL SCHOOLS, Dept. 7-PSR 
4000 5S. Figueroa St., Los Angeles Calif. 
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With the Inventors 


(Continued from page 22) 


Patent Office are kept absolutely secret. No 
information is given, without the written 
authority of the inventor or his attorney, re- 
garding the filing or details of any patent ap- 
plication . . . BOOKSHELF AND PLANT RACK 
are combined by William Fader and Joseph 








Schatman, of Newark, N. J., into a single 
unit that should find a welcome as a decora- 
tive accessory for homes. Resting on a 
window sill where outside light can easily 
reach small plants on the rack, which forms 
an extension of the sill, the unit provides a 
hanging shelf below the rack on which gar- 
dening books or other appropriative volumes 
may be kept ...IN THE PATENT OFFICE, in- 
ventions are classified by types and placed 
under the jurisdiction of one of the sixty-five 
head examiners. Most examiners handle sub- 
jects that are closely related, but L. M. Brown 
head of Division 20, is responsible for ‘‘Mis- 
cellaneous Hardware, Closure Fasteners, 
Locks, Safes, Undertaking, Bread, Pastry, 
and Confection Mak- 
ing.” ... ESCALATORS 
EQUIPPED WITH a con- 
trol mechanism in- 
vented by Robert 
Kearney, of Neptune, 
N. J., operate only 
when passengers step 
aboard, remaining at 
rest at all other 
times. The weight of 
a person as he walks 
on depresses one of 
the spring-supported 
steps so that electri- 
cal contacts are 
joined to start the 
traveling stairway. 
When the passenger 
steps off at the top 
or bottom, the contacts spring apart, break- 
ing the circuit, and halting the escalator... 
TAKE A DEEP BREATH before you pronounce 
the title of patent 2,153,994: ‘Dehydrobi- 
naphthylenediimines.”’ 
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Can a change of control 
from one brain lobe to the 
other suddenly transform a 
respected and law-abiding 
citizen into a criminal? 


AN new discoveries about 

the brain reclaim a mil- 

lion criminals? Can 
psychological research cut 
America’s crime bill in half? 
Can scientists, using drugs and 
surgery, eliminate dishonest 
impulses from the minds of 
crooks? 

Questions like these may 
sound fantastic. Yet develop- 
ments of recent weeks bring 
them to the fore. One of the 
most famous psychiatrists in 
the world, Dr. Carleton Simon, 
of New York City, has just an- 
nounced a revolutionary new 
theory which may help science 
control criminal tendencies. 

All of us have two arms, two 
legs, two eyes, two ears, two 
lungs, two lobes to our brains. 
Almost always, Dr. Simon 
points out, one of the pair is 
stronger than the other. One 






CLARKSON 





eye, for example, is keener 
than the other; one ear is more 
sensitive. Similarly, Dr. Simon 
suggests, one lobe of the brain 
is stronger and dominates the 
other lobe. It dictates our re- 
action to situations and may 
be said to represent the normal 
character of - >? individual. 

Occasionally, however, the 
weaker lobe gains the mastery. 
For the time being, the nature 
of the individual changes. Dr. 
Jekyll becomes Mr. Hyde; the 
law-abiding citizen becomes a 
criminal. 

In New York City, the other 
day, a young musician dropped 
in to call on a friend at his 
office. He found the room 
empty and, on the spur of the 
moment, picked up a _ type- 
writer and carried it to a pawn 
shop. The next day, conscience- 
stricken, he returned to con- 


45 





theory to explain dual personality. He is 
demonstrating another of -his discoveries— 
the method of photographing veins in the 
eyes as a means of identification of criminals 


Left, dissecting a human brain. 
Below, serial slices of a brain 
mounted for microscopic study 


BRAIN SLICER. The 
strange machine at the 
left is a brain micro- 
tome used in a labora- 
tory in Washington, D.C., 
to prepare sections like 
those seen mounted in 
the photograph above 





POPULAR SCIENCE 








ew 


a 
the 
als 


lin. 
ain 


idy 















Is he the victim of a wrong-way 
brain? Scientists think that men- 
tal ailments may be to blame for 
much of our immense crime toll 


fess what he had done. 
Again he found his 
friend had stepped out 
and, “before he knew 
what he was doing,” 
he picked up the new 
typewriter which had 
been bought to replace 
the one he had stolen, 
and pawned it, too. 
Later, in the _ police 
line-up, he declared he 
couldn’t imagine why 
he had committed the 
thefts. 

According to Dr. 
Simon’s theory, the ir- 
rational behavior of the 
musician was the re- 
sult of a shift of domi- 
nance from the stronger 
lobe of the brain to the ‘under-dog”’ lobe. 
Normally honest, the musician temporarily 
became a different person with a criminal 
outlook. Similarly, wealthy women klepto- 
maniacs steal articles for which they have 
no real need, and respected citizens—like 
Richard Whitney, for years head of the New 
York Stock Exchange—are convicted of 
embezzlement. 

Such dual personalities form one of the 
major riddles of criminology. Dr. Simon’s 
simple explanation of what occurs may go 
far toward helping understand the bewilder- 
ing behavior of many lawbreakers. At the 
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Surgeons performing an oper- 
ation on the brain by cutting 
away part of the skull. Draw- 
ing at left shows brain areas 





same time, studies of the 
brain itself, and recent ad- 
vances in surgery and the 
treatment of mental ills, have 
given science new hope of 
reclaiming criminals. 

At Georgetown University, in Washington, 
D. C., experts are working in the most 
elaborate brain laboratory in America. More 
than 5,000 human and animal brains are 
available there for study. With amazingly 
precise mechanisms, the scientists can slice, 
for examination under the microscope, brain 
sections less than 1/500 of an inch thick. Out 
of their researches, they hope to learn more 
of the physical basis for human conduct. 

It has long been known that physical in- 
jury to the brain itself frequently alters the 
character of the victim. 

Several years ago, for instance, a young 
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man in New Jersey started out for a rabbit 
hunt. A few hours later, his companion’s 
shotgun went off accidentally and one of 
the lead pellets struck the young hunter just 
above the right eye. Local doctors decided 
against removing the shot and the patient 
apparently recovered. But his character 
began to change. He became shiftless, sullen, 
and evasive. Money began to disappear from 
the homes of friends he visited. Finally, late 
one night, he was caught in the act of break- 
ing into a neighbor’s house. 
perts examined him, they found that the lead 
had lodged near the brain and was affecting 
the delicate tissues of one of the lobes. When 
the pellet was removed, the boy’s character 
returned to normal. Today, he holds a re- 
sponsible position in his home town. 

What proportion of the hundreds of thou- 
sands of criminals now in American prisons 
are suffering from mental ills, no one knows. 
Experts estimate that as many as eighty-five 
percent of them are so afflicted. Changing 
their mental condition is one of the great 
problems of medical science. 

A dramatic example of what surgery may 
have to contribute in this direction is reported 
from Washington, D. C. Forty-eight times, 
Dr. Walter Freeman and Dr. James W. Watts, 
two skilled brain specialists, have aided 


mental cases through a daring new technique. 
Like a housewife inserting a corer in an apple, 
the surgeons push a narrow, chisel-like sur- 


DID COSTER HAVE A DUAL PERSONALITY? 





When brain ex- 





gical instrument into the brain at one temple, 
moving it carefully upward and downward to 
sever the frontal areas from the rear “‘emo- 
tion centers.” The operation is repeated on 
the other half of the brain. Results are amaz- 
ing. Patients who previously were cowering 
and trembling with insane hallucinations are 
freed from their fears. The technique is 
based upon earlier experiments on apes made 
by the Yale University brain authority, Dr. 
Carlyle Jacobsen. 

Another new treatment for mental ills, of 
special value in relation to dual personality 
and crime, is almost as spectacular. It was 
introduced by a brilliant Viennese physician, 
Dr. Manfred Sakel. Patients are given “shock 
doses” of insulin, the gland extract used in 
treating diabetes. The result is a terrific 
shock to brain and nerves. Patients often are 
thrown into convulsions. Yet, in more than 
1,000 instances, here and abroad, the violent 
treatment has justified itself. Men and women 
suffering from split personality—even those 
given up as hopelessly insane—have been 
shocked back to normalcy. 

Thus, traveling along different roads, 
scientists recently have advanced toward 
better understanding and greater control of 
mental abnormalities. By cutting the roots 
of crime in the minds of malefactors, they 
may some day play a major role in reducing 
our $15,000,000,000-a-year crime bill and in 
turning outlaws into good citizens. 








One of the most amazing crime stories of recent years 
was that of F. Donald Coster, a respected citizen and 
business man, who was found to have committed a fraud 
of more than $18,000,000. Investigation revealed that 
he had previously been convicted of a similar crime 
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Come and get it! Healthy outdoor appetites demand plenty 
prepored 


of substantial food, wisely selected and well 


OOL, pine-scented nights. Crystal lakes 
teeming with hungry fish. Forest quiet, 
far from rasping horns, jangling 

phones, and humdrum daily routine. That’s 
the way you pictured your camping trip be- 
fore you left home last year. 

But you forgot fly dope, and ravenous in- 
sects machine-gunned your defenseless skin. 
Tight shoes rubbed blisters on your aching 
feet. Rain poured down in oversize buckets 
—and you hadn’t thought to bring along a 
rubber poncho. 

And so you'll never go camping again? 
Don’t you believe it! In anyone who has ever 
flipped a flapjack over a glowing camp fire, 
the urge to hit for the woods crops up an- 
nually, like a garden 
weed, despite the best 
of efforts to stifle it. 
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But this time, go prepared. Take the old- 
timers’ tip: A camping trip is a success or 
failure before you ever leave your front door- 
step. And planning the details beforehand 
is not only half the fun, but it’s also the best 
possible insurance for a top-notch wilder- 
ness vacation. 

Think of a camping trip as setting up 
housekeeping in the wilds. Check through 
your home and figure how you'll reproduce 
all its essentials and many of its conveni- 
ences when you’re deep in the tall timber. 
You'll need a roof and walls for shelter. 
That means a good tent or lean-to. You'll 
need a kitchen. That means thinking of 
food, a fire, and cooking utensils. 

For a bedroom, you'll 
require blankets or a 
sleeping bag, with 


‘ 
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don’t need to spend a week at 
the library to have a successful 
trip. It’s more fun to figure it 
out for yourself. Follow the 
main headings below as a frame- 
work, mull over the suggestions 
given, add a generous helping 
of plain horse sense, and then 
go to work preparing for the 
best vacation you ever had. 
FOOD. If you can get to 
camp by boat or car, the sky’s 


i Sa Mees A 
5 ine ig the limit on the food you can 
“Sie $y 


ma x: 


Fish caught right out of a mountain stream help to vary the menu 


something comfortable underneath. The bath- 
room brings up questions of toilet necessi- 
ties, soap, and a first-aid kit to serve as your 
open-air medicine cabinet. And your 
room is the whole outdoors. 
Volumes can be written 
on every detail of living in the open, 


and have been 
but you 


living 


take. If you have to tote it for 
miles, however, choose plain, 
nourishing food, light in weight. 
Canned goods are three quar- 
ters water, and feel like lead 
after a ten-mile hike. Bacon, 
flour, sugar, beans, and coffee 
are the five essentials. Gelatin 
supplies quick energy. Allow 
two pounds of food a day for 
each camper, and plan the menu 
of each meal before you leave. 
Dried fruits, dehydrated vegeta- 
bles, and powdered milk and 
coffee weight little and are very 
palatable in the woods. Nested 
kits of eating utensils save space. For cook- 
ing, a skillet, coffeepot, and kettle for boil- 
ing and dishwashing are vital. 

SHELTER AND CLOTHING. In tents as 
well as in clothing, remember that light- 
colored fabrics are more attractive to insects 
than dark. Balloon cloth is a practical, light- 
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Joys of the outdoors are for those 
who know how to keep themselves 
safe, healthy, and comfortable in 
the wilds. At the right, a pair 
of tired hikers are giving their 
feet timely care to avoid blisters 





THE SUCCESS OR FAILURE 


OF YOUR OUTING DEPENDS 


ON THE WAY YOU PLAN IT 














weight tent material. Use a tent having a 
sewed-in ground cloth, and a mosquito-net 
flap door. Experienced woodsmen never court 
insomnia by sleeping on the ground when it 
isn’t absolutely necessary. A folding cot, or 
an air mattress blown up only part way, 
makes the best bed. Take two light blankets 
instead of one heavy one, and remember to 
put as many blanket thicknesses under you 
as over you. Wool is best for clothing. 
Break in those new camp shoes or boots be- 
fore you leave. Wear silk socks under wool 
ones when hiking. Soap rubbed around your 
heel will help prevent blisters. 

CAMP FIRE. Don’t bother building an 
architectural masterpiece of stacked wood 
before starting your fire. Light it first and 
build it afterwards. Start with tinder, or 
shavings made with a hunting knife. Light 
up, then pile on progressively larger wood. 
Build up a good bed of hot coals for easy 
cooking. If rocks are scarce, use four empty 
tin cans to support the corners of a cooking 
grill. Green limbs and forked sticks will hold 
pots over the flames without catching fire. 

MATCHES. Keep an emergency supply in 
a waterproof case, preferably one that will 
float. 

WATER. Don’t drink water you're not ab- 
solutely sure of. Boil it fifteen minutes first. 

LIGHT. Take one flash light for every 
camper. Don’t forget that extra batteries 





are useless if you have no replacement for 
a burned-out bulb. A gasoline or electric 
lantern is handy. So are candles. 

GEOGRAPHY. You'll take a compass, but 
will you wish you had practiced using it be- 
fore you got lost? In a pinch, point the hour 
hand of your watch at the sun. Half way 
between the hour hand and twelve on the dial 
is south. On a hike, turn around and glance 
back once in a while, to learn how trail land- 
marks will look when you're hunting for 
them on the return trip. For good maps at 
low prices, write the U. S. Geological Survey, 
Washington, D. C.—in Canada, the Canadian 
Geological Survey, Ottawa. 

FIRST AID. A complete first-aid kit is a 
“must.” But it is designed only for first aid. 
If you need a doctor, get out of the woods 
and get one. Amateur doctoring is bad busi- 
ness. Take along a good laxative. 

DON’T FORGET. Can opener. Axe. Knife. 
Adhesive tape. Toilet tissue. Spare shoe 
laces. Toothbrush. A length of strong cord 
or wire. Extra glasses, if you wear them. 

Before you leave, collect and spread out 
everything you think you might take, and 
then cast nonessentials aside one by one, par- 
ing down to a load you can comfortably 
transport. Make one final check-up to see 
that you’ve forgotten nothing, then hit for 
the woods. One last thing, though: Did you 
remember to lock the back door? 





The end of a perfect day. Careful planning will make your vacation pay for itself in rest and relaxation 
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Films Show 
the Speed of 
Insect Wings 


How rapidly do in- 
sects move their 
wings when in full 
flight? High - speed 
motion pictures of fly- 
ing insects, made by 
Harvard University 
and Massachusetts 
Institute of Technolo- 
gy scientists, prove 
that the wing - beat 
rate of some species 
may be as high as 300 
strokes a second. The 
photograph at the 
right, taken at an ex- 
posure of one hun- 
dred-thousandth of a 
second, shows a cap- 
tive locust in flight. 





When airis pumped 
into the unit, the 
concentration of 
combustible gas is 
shown on the dial 


Pocket Meter Gauges Gas 


CONTRIBUTING to the safety of inspectors 
and workmen in mines, tunnels, and other un- 
derground locations, a_ battery - operated, 
pocket-size meter accurately measures the 
concentration of combustible gases in the at- 
mosphere. A small knob switches the unit 
on, and a diminutive pump handle is operated 
to draw in a sample of the air to be tested. 
Gas concentration is then automatically reg- 
istered on a dial set into the face of the unit. 
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This captive locust's wings are beating at a rate of forty-five strokes a second 


Toe Gives Jumpers a Lift 


NEW high-jumping records may be set by 
athletes using the special jumping toe shown 
below, according to its inventor. Screwed to 
his shoe sole, the duralumin attachment gives 
the jumper a better footing for his take-off. 





Screwed to a shoe sole, metal toe grips the ground 
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Golfer Turns Mermaid in Amazing Photo 


LUCK, and an ultra-high-speed camera, en- 
abled an English photographer to snap the 
remarkable action shot reproduced above. 
Showing a golfer on the Cleveleys course, in 
Lancashire, blasting a ball out of a flooded 
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trap, the photograph caught the water splash 


seemingly framing the golfer’s face, with 
myriad stray drops suspended in mid-air. No- 
tice the depression in the surface of the water, 
caused by the sweep of the club head. 
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Remote Control Rocks Cradle 


ROCKING a baby’s cradle by remote control is one of 
the new and unusual uses for the “mystery control” now 
employed to tune a radio without being near the set 
(P.S.M., Sept. ’38, p. 78). As pictured below, ar electric 
motor is attached to a cradle rocker, with a metal arm 
that engages the floor, causing the crib to oscillate back 
and forth when the motor is switched on by dialing the 
control box from another room in the house. Other uses 
for the control include adjusting furnace drafts, and 
starting coffee percolators before arising from bed. 





A motor attached to a 
cradle rocker, as seen 
at left, rocks the crib 
when the dial is turned 
on the remote control 


Air-Conditioned Mattress 


A WARM bed in winter, and a cool one in 
summer, are assured to owners of an air-con- 
ditioned mattress, according to its inventor. 
Controlled by an adjustable thermostatic de- 
vice, a built-in electric heater and motor- 
driven blower circulate air through the inner- 
spring mattress at any temperature selected 
by the sleeper. 


Tiny Antifriction Bearing 
Uses “Needle” Rollers 


MACHINE builders will be enabled to em- 
ploy antifriction operation in cramped loca- 
tions with the development of a new bearing 
which, in its smallest commercial size, has 
an outside diameter no larger than that of an 
ordinary fountain pen, as demonstrated in the 
photograph reproduced above. The diminutive 
bearing uses small-diameter ‘‘needle’’ rollers 
held in a single retaining shell. Built-in blower circulates air through the mattress 
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Skidding around a turn, one of the 
roaring midgets hits the straightaway 


ROADSIDING dangerously around the 
dusty turn, young Ace Weber poured on 
the juice and raced toward the finish. 
Dumpy Filley, eight-year-old starter, 
dropped the checkered flag, and Ace turned 
into the infield to receive as reward for his 
skill and daring a regulation crash helmet 
and goggles. 
Ace is thirteen, and he drives a midget car 
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On this vacant lot in San 
Marino, Calif., youngsters 
race motorized soap boxes 
around a tenth-mile track 


powered by a one-horsepower, air-cooled 
engine which once pulled a cultivator through 
the soil on a near-by estate. His little bus 
will hit thirty-five on the straightaway, Ace 
assures you, although on the one-tenth-mile 
dirt track in San Marino, Calif., he can scarce- 
ly better twenty-five in the brief straight 
runs. Too, the turns have been left unbanked, 
which cramps his style considerably. 
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and chokes hold down speed on the sharp turns. 


The operator of a local service station founded the 
racing association for the youngsters when police found 


it difficult to keep the roaring soap boxes off the 
city streets. He laid out the short track on an 
empty lot and promised prizes provided the boys 
would keep off the public thoroughfares, help keep 
the track in condition, and maintain their school 
work at a satisfactory level. 

All the boys built their own cars, with help from 
parents and friends. On the track, the collection of 
racers presents a strange appearance. Spinner 





Pushed by fathers and friends, entries get a 
race-horse start around the dirt track. Gover- 
nors and chokes hold the cars to a safe speed 
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Ace and a group of boys ranging from six to fourteen, 
not counting a few girls, meet every Sunday afternoon 
to test the speed and power of their tiny homemade jobs. 
They call themselves the San Marino Midget Racers, and 
compete seriously for the helmet and goggles, with ad- 
ditional weekly gasoline prizes. No engine developing 
more than two horsepower is permitted, and governors 





Tommy Tupman, just seven and a half, 
drives an open model like a scooter, 
It can do forty-eight miles an hour 





At the finish line, starter Dumpy Filley prepares 
to whack the winner over the head with his flag 


Patten’s “open work’ model, for example. 
Spinner paid three dollars for a small motor, 
which he mounted behind the wicker seat and 


connected directly to the rear wheels. Spin- 
ner’s mechanic pushes him down a near-by 
alley to get the car started, and the driver 
pilots the little racer up an incline and onto 
the track. 

The boys pick up motors around the neigh- 
borhood and adapt them to individual cars. 
Some of the makeshift power plants once 
turned washing machines; others operated 
small pumping plants; a few drove lawn 
mowers. Average cost of a car is sixty-five 
dollars, including inflated rubber tires, turned- 
down spindles from small automobiles, sturdy 
steering gears, and front assemblies. 

Qualifying races precede the weekly helmet 
event, four cars running in each heat. More 
than one driver has lost a wheel, careened 
through the string fence with a blowout, or 
stalled his motor in front of a roaring pack. 
The principal danger, the boys assure you, 
comes not on the turns nor in crowded starts, 
but at the finish. There Dumpy Filley, who 
answers more formally to Dwight, brings 
down the finish flag smack on the winner’s 
head. Which is a small price to pay for a 
chance to wear a real helmet during next 
week’s races, and perhaps to keep it. 
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A contestant filling his fuel tank from a quart can 
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Seven-Year-Olds Hit 
the Roaring Road in 


Motorized Soap Boxes 
To Chase Thrills on 
a Pygmy Speedway 


Below, John D. Cogswell is 
making an adjustment on his 
motor, which once powered a 
pipe threader for a plumber 


A youthful driver receiving last-minute 
instructions from race officials before 
starting the grind. Races are sponsored 
by a local service-station operator 


Below, Ace Weber is wearing 
the professional crash hel- 
met awarded to winners. His 
one-cylinder engine is set 
just above the rear wheels 


Tommy Tupman is seen at the left, giving 
loving care to the fifteen-dollar motor 
that got him first place in his first race 
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New Freight Car 
Loads Itself — 


ELF-LOADING cars would speed ship- 
ments by rail, especially on short runs, in 
an “automatic freight train” invented by 
Henry C. Lima, of Flushing, N. Y. No longer 
would a train have to back into sidings to 
leave cars for unloading, or to pick up emp- 
ties. Instead, at a station, side walls of 
compartments in each freight car drop to 
form bridges to the platform. Power-oper- 
ated cables slide out containers of goods for 
that station. Other packed containers, wait- 
ing on the platform, are hauled aboard. 
In a jiffy the doors close and the train 
is on its way. Thus freight trains 
could keep pace with passenger en, 
trains, using the same tracks Mriay fA 
without disrupting their fo 


time-table schedules. a | WA 

So aap | / £ CONTAINER BEING UNLOADED 
DPERATOR CONTROL = ~ 4) / 7 (FOR FAST TRANSSHIPMENT IT 
‘4 MAY BE ROLLED DIRECTLY TOA 


A 


CABLES FROM BOOTH AT 7 FREIGHT CAR OR TRUCK AT 
r—nentceay aemnget : \ OPPOSITE SIDE OF 


PLATFORM) 


CONTAINER BEING 


LOADED 


HAS ELECTRIC OR 
COMPRESSED-AIR DRIVE* 


How the “automatic freight train" would discharge and pick up freight. Power-operated cables slide the 
loaded containers out onto the platform, and drag others into empty compartments, allowing quick get-away 
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with the maximum of 
safety, a major Amer- 
ican air line has con- 
structed a mock-up, or 
wooden dummy, of a 
standard control cabin, 
with all the array of 
dials, gauges, levers, and 
other apparatus that is 
standard equipment on 
large transport ships. On 
display in many of the 
chief cities throughout 
the country, the exhibit 
is in charge of a uni- 
formed flight steward 
and is usually connected 
by a special telephone 
line to a near-by airport 
so that visitors may lis- 
ten in to actual plane- 
radio conversations. 





Shorter Short Waves for Radio 


ULTRASHORT-WAVE radio apparatus that can send and 
receive signals on a frequency of 1,000,000 kilocycles has 
just been announced in California by three young Stan- 
ford University scientists. The device produces powerful, 
four-inch waves which, unlike most ultrashort waves, can 
be controlled as easily as searchlight beams. 
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Dummy Plane Cabin 
Shows Control 


TO FAMILIARIZE the gen- 
eral public with the scien- 
tific apparatus available to 
airplane pilots for guiding 
scheduled transport planes 


A visitor gets an idea of a pilot's job in the demonstration control cabin 






























Plastic Insulation 
for Magnet Wire 


ELECTROMAGNET wire of a 
new type is coated with a syn- 
thetic-resin insulation said to 
be much tougher, more flexi- 
ble, and less bulky than the in- 
sulating coatings of enamel 
now in general use. In the 
photograph below, two sam- 
ples have been severely twisted 
and pressed, without breaking 
the plastic outer insulation. 











Carl Anderson at work at one of his own many hobbies 
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burg, Calif., in the section made famous 

by Jack London as the Valley of the 
Moon, stands a queer shingled building that 
houses what is perhaps the only institution 
of its kind in the world—a hospital for hob- 
bies. Equipped with a wood lathe, wood- 
working tools, portable forge, welding torch, 
and other necessities for tinkerers, the 
unique “craft laboratory” is open without 
cost to any man or boy in the valley who 
needs its facilities in the pursuit of his spare- 
time activities. 

Back of this unusual service to hobbyists, 
as might be suspected, is a rare personality. 
Carl Anderson, the “doctor” of the odd craft 
clinic, has been an amateur ventriloquist for 
forty-eight years. As a boy of twelve, plow- 
ing on an Illinois farm, he amused himself by 
“throwing his voice’’ to one side or the other 
to fool his team. Ever since, through a long 
and active career, he has devoted his leisure 
moments to perfecting his technique as a 
ventriloquist and to building his own dum- 
mies. Recently, as publisher of a weekly 
newspaper at Vineburg, he discovered that 
the Valley of the Moon contained more than 
fifty persons who were interested in home 
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Anderson's “craft laboratory" at Vineburg, Calif. Open to enthusiasts from all the surrounding country, 
the building is fitted with power tools and other facilities which the amateurs can use without cost 
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By ROBERT E. MARTIN 


‘crafts and pastimes, and that many of them 


were hampered by the lack of proper tools and 
materials. 

That gave him an idea. Leasing his news- 
paper, he established his craftwork laboratory 
and hung out his shingle as a hobby doctor. 
Freed from the routine of the print shop, he now 
gives his time to help amateurs complete their 
brain children. If they cannot bring their prob- 
lems to the hobby hospital, he loads his little car 
with a portable forge, a gripful of tools, wood, 
glue, and other materials, and makes a “call.” 
Anywhere you may go in the valley, some one 
will tell you that Carl Anderson has come by 
recently, helping some hobbyist along the road 
to success. 

Visit the craft laboratory, and you are likely 
to find Robert W. Morris, an eighteen-year-old 
high-school junior, putting the finishing touches 
on a tiny one-cylinder gasoline engine that turns 
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An amateur ventriloquist himself, the 
“hobby doctor" here displays his newest 
homemade dummy, an accomplished 
puppet that rides a tricycle and winks 
gravely when the controls are operated 
as shown above. The eyes are of wood 
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Oldest hobbyist in the valley is O. R. Rufus, 
shown here with one of his foot-powered jig 
saws, Right, the hold-down on the odd tool 


up 5,000 revolutions a minute. Some day, when 
Robert and Anderson find time to put the wings 
together, the five-ounce motor will power a 
model airplane. Robert likes to tinker with ma- 
chinery and engines, large or small. He has 
hooked a nine-horsepower motor-cycle engine to 
a shortened automobile differential and rear 
axle, to make a power mower for cutting the 
tall grass around the school grounds. In his 
work at the laboratory, Robert doesn’t have to 
worry about anything except the materials he 
uses. Everything else, Anderson insists, is ‘“‘on 
the house.” 

At the other extreme of the hobby trail you 
might encounter O. R. Rufus, eighty-year-old 
gunsmith. Building hand and foot-powered ma- 
chine tools is Rufus’s idea of relaxation from 
making guns. At the craft laboratory I saw a 
small jig saw he made “forty or fifty years 
ago,”’ which still gives good service. In the barn 
back of the Rufus gun shop I saw the modern 
big brother of that tool—a wooden jig saw in 
which Rufus has incorporated a hold-down like 
those on band saws, and a blower made out of a 
bicycle pump, which puffs away the sawdust 
from hardwood used in making gun stocks. To 
steady the saw and keep it moving up and down 
at an even rate as the foot treadle is pumped, a 
large flywheel turns on ball bearings. 

Not long ago, Rufus completed a double-knife 
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Eighty-year-old 
O. R. Rufus with 
a homemade jig 
saw he has been 
using for forty 
or fifty years. 
In spite of its 
age, it works well 





A gunsmith by trade, 
Rufus makeshand and 
foot-powered tools 
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bolt cutter. ‘They said I couldn’t do this,’ he 
grinned, slipping a three-quarter-inch bolt between 
the jaws, ‘“‘but I tapered the blades and made them 
meet on a square shoulder.” As he spoke, the two 
knives clipped the head from the bolt. <A lead 
counterweight held the long handle up until he 
was ready to apply hand pressure, “so it won’t fall 
and hit me in the back,” he explained. 

Another “client’’ who has been encouraged by 
Anderson to develop a hobby is W. J. Patterson, 
young Sonoma dentist. When he first settled in the 
valley, Patterson got tired of looking across the 
town square while waiting for patients to show up, 
and wanted some way to keep his fingers active. 
“Why not build a model-railway system?” Ander- 
son asked him. The dentist liked the idea, and in- 
stalled 00-gauge tracks on a shelf around the inside 
walls of his garage. He also started building his 
own rolling stock and in two years has constructed 
fifteen freight cars and eight coaches—‘“mostly be- 
tween patients.”’ His tools are largely dental in- 
struments. 

Six years ago, J. R. Thomas came to Sonoma and 
set up a blacksmith shop. ‘When you're not shoe- 
ing horses,’”’ Anderson suggested to him, “why not 
try your hand at fancy 
wrought iron?” As a result, 
Thomas now turns out scores 
of andirons and other metal 
specialties, decorated with the 
searing flame ofthe blowtorch. 

Another successful ama- 
teur who owes his early en- 
couragement to Anderson is 
Henry Lutzenburg. In his 
travels around the valley, 
Anderson became acquainted 
with the young grocery clerk 
and urged him to try his hand 
at building furniture. Lutzen- 
burg’s second effort, a gum 
table inlaid with 857 pieces 
of mahogany, sagebrush root, 
maple, and walnut, won him 
first prize at the state fair. 

While helping others to find 
pleasure and profit in spare- 
time activities, the hobby doc- 
tor of the Valley of the Moon 
keeps at his own pastime of 
“trying to be a ventriloquist.” 
Assisted by a talented dummy 
that can ride a tricycle and 
wink wisely, he entertains 
public gatherings all over the 
valley. As long as he can do 
that, and his craft laboratory 
echoes to the sound of enthu- 
siastic workers, he is happy. 

“It’s about time I was 
helping these fellows along,” 
he told me. “‘Most people don’t 





J. R. Thomas, blacksmith, took up orna- 
mental iron work at Anderson's suggestion 





f 
A 





This five-ounce gasoline engine was built by 
Robert W. Morris, to power a model airplane 






know what they're missing Morris with the gasoline-powered mower he built for his high school 


until they take up a hobby.” 
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Dirt and bowlders form stripes in the vast Malaspina 
Glacier, in Alaska. Dark borders are forest growths 


OW fast does a glacier travel? 
4 Bradford Washburn, leader of 
a joint expedition of Harvard 
University and the National Geo- 
graphic Society, recently answered 
this question with reference to the 
Malaspina Glacier, in southeastern 
Alaska, by putting a “speedometer” 
on the huge river of ice. On the sur- 
face of the glacier he set up a bat- 
tery box surmounted by a black tube 
and a flash-light bulb. With a the- 
odolite set up on a spot beside the 
glacier, he sighted at the marker 
every three hours, using the black 
tube as a target by day and the 
lighted bulb by night. By measuring 
the angles by which the marker had 
shifted, he found that the glacier 
Setting up a lighted marker for clocking the glacier's speed surged forward from one to two 
inches an hour on fair days, and 


. about half as fast in the rain. The 

Cloc | a) g th e S peed expedition reported that it had also 
discovered that the glacier is the 

point of outlet of an ice field 235 


— ; ‘ 
of a Glacier miles Jong, ‘the largest ever dis: 
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“Dial” Bird House 
Suits Any Tenant 


CONSTRUCTING bird houses is 
the hobby of Thomas Corrow, of 
Swampscott, Mass., shown at the 
right examining a new type of 
house which he designed. Called 
by its maker a “dial” bird house, 
the wooden nest is fitted with a 
revolving door panel containing 
four openings of different sizes to 
permit the unit to accommodate 
a wide variety of birds. A cylin- 
drical bar mounted in front of the 
circular door serves as a roost for = 
the feathered inhabitants. Turning the "dial" door panel adapts the house for various birds 
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Mine Lead from Lake Bottom 
Near Trap-Shooting Range 


WHATEVER goes up must come down, figured 
Jack Edwards, of Denver, Colo. Trap shooters at 
a local range had been firing at clay pigeons over 
a near-by lake for twenty-seven years, and Ed- 
wards calculated that they had deposited at least 
150 tons of lead on the lake bottom. He presented 
his idea to Daniel Winters and Harold Roberts, 
two unemployed workers, and they are now busily 
mining the lake with the aid of a suction pump 
powered by an old gasoline engine. Their opera- 
tions are enabling them to reclaim approximately 
a ton of lead a day, at sixty-five dollars a ton. 
Roberts is shown at the left examining reclaimed 
lead. The mining set-up is pictured below. 










































Pumping lead-filled sludge from the lake bottom. Inset shows one of the "miners" examining salvaged shot 
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HOW FLEDGLING PILOTS 
WIN THEIR WINGS AT A 
MODERN AIR COLLEGE 


hool of Aeronau- 


into his pora- 
A “freshman ag he 


ies, San Diego. 
jee harness for & : ert 

handles the sh'P hore eg he air 
tor hand controls over oo the 
turning while e 


short periods 


Through a speaking tube, the student can receive 
orders and advice from the instructor, but can't 
talk back. Below, learning how strong the frame- 
work of a plane is, by helping break up an old one 
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Flying begins and ends on the ground, as a 
pilot's behavior in the air—especially in an 
emergency—may depend on his knowledge 
of his ship and its engine. Here the tyro 
is learning what makes a radial engine tick 
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Advanced students walking along 
the line-up of planes before the 
start of a cross-country flight 












ITH Uncle Sam 
providing flying 
training for 300 
young men from 
thirteen colleges as an initial 
step toward turning 20,000 
college men into skilled fly- 
ers, American aviation 
schools are perfecting im- 
proved, scientific methods for 
training airmen. How fledg- 
lings are turned into crack 
pilots at one of the most 






















modern air colleges in the PATIL ae i eee 
country, the Ryan School of "Remember the beam and know your maps." These embryo pilots are 
Aeronautics, San Diego, Calif., getting orders in preparation for taking off on a hop to Boulder Dam 
is illustrated on these pages. 

The beginners learn to fly, literally, from During the early training periods, the in- 





the ground up. In the big shops at Lindbergh _ structor takes off and lands, turning the con- 
Field, they take apart and put together’ trols over to the student after the ship has 
planes; assemble engines; practice sending climbed to 2,000 feet. Holding the nose on 
and receiving radio messages; study naviga- the horizon, flying level, making wide, easy 
tion. For five hours daily, they engage in’ circles—these are mastered first. Steeper 
ground work. In addition, they spend as_ turns and vertical banks follow. Then come 
much as an hour a day in the air. spins and landings, the most difficult part of 
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flying. After ten hours’ training in the air, 
he is ready to make his first hop alone. His 
reward is a pair of “solo wings’ pinned to 
his jacket. 

By the time the student has been in the air 
fifty hours, he is ready for tests for his pri- 
vate pilot’s license. From then on, he takes 
advanced work, dead-stick landings, power 
spins, night flying. He tries spot landings 
and comes in at night to land first by flood- 
light, then by the plane’s landing lights. 

With other students, he heads away from 
the field on cross-country flights. Finally, 
flying blind in a hooded cockpit, he guides 
his machine by instruments alone. The cli- 
max of his training comes about six months 
after he enrolls at the school. A Federal in- 

. spector puts him through the paces for the 
In the radio laboratory, the student practices send- coveted commercial pilot’s license. When he 
ing and receiving messages as from the cockpit of a has won this, he is a fledgling no longer. 
plane. Transport pilots take advanced radio work 
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Mysteries of the radio beam are studied in black- Ready for his ten hours of blind-flying training, 
board diagrams which make it easy for a begin- the student goes “under the hood" for actual 
ner to visualize the beam pattern when in the air practice in following the beam along the airways 





First solo. Perhaps the biggest thrill in any flyer's life is the first time he takes off alone in a plane 
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FLYING IN FORMATION 


A quintet of training ships in 
the air over San Diego Bay. On 
cross-country flights, when the 
air is smooth, students try 
formations like this. Some of 
the long-distance jaunts take 
fledgling flyers as far as 400 
miles from the home base, with 
as many as five planes taking 
part. The embryo pilot is due 
for more thrills when he first 
tries his hand at acrobatics 
—loops, wing-overs, spins, and 
Immelmanns. In the circle, a 
plane is seen making a loop 
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California 
Historical Society 


Left, brass plate set up in 
California by Sir Francis 
Drake in 1579. Above, min- 
eralized plant cells found 
on plate by the microscope 


360-Year-Old Relic 


VERIFIED BY 


ridge overlooking San Francisco Bay, 
Beryl Shinn, Oakland, Calif., department- 
store clerk, found a curious brass plate. To- 
day, as a result of his discovery, Shinn is 
$3,500 richer and the California Historical 


‘| eee. years ago, while picnicking on a 


Beryl Shinn, finder of the historic plate, with the girl he married 
after receiving $3,500 as a reward for his important discovery 


Ad) 
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THE 


MICROSCOPE 


Society possesses the famed plate of brass 
which Sir Francis Drake, sixteenth-century 
English naval hero, left there in 1579 to 
establish claim to the region in the name of 
Queen Elizabeth of England. Until recently, 
historical experts have been arguing hotly, 
one group claiming that the 
find was genuine, and the 
other maintaining that it was 
a hoax. To settle the contro- 
versy, the plate was _ sub- 
jected to elaborate tests by a 
committee of scientists head- 
ed by Prof. Colin G. Fink, 
Columbia University electro- 
chemist. Microscopes, spec- 
troscopes, and all the facili- 
ties of the modern chemical 
laboratory were turned loose 
on the mysterious brass relic 
to check its workmanship and 
other factors that might es- 
tablish its age and authentic- 
ity. Chemical tests have 
shown that the dark surface 
coating is a natural patina 
formed by aging. Bits of min- 
eralized plant tissue were de- 
tected, another sign of age. 
Impurities not present in 
modern brass, and the fact 
that it was hammered and 
not rolled into shape, were 
further corroborating facts. 
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Trailer Chapel Has 
Speaker System, 1} ik Trailer chapel, in 


use. Loudspeakers 
are housed in the 
canopy above the 


BUILT into a trailer, folding platform 


a chapel on wheels 
brings church services 
to isolated mountain 
sections of Virginia 
and West Virginia. Its 
rear wall unfolds to 
form a platform before 
the altar, and a canopy 
containing two _ loud- 
speakers for a public- 
address system, which 
carries the preacher's 
voice to the congrega- 
tion. A gasoline-driven 
generator mounted in 
the back of the sedan 
that draws the trailer 
supplies electric power 
for the public-address 
system and for cooking 
and lighting. Supple- 
mented by a _ storage 
battery, the generator 
unit automatically 
starts when a light or 
appliance is turned on, 
and stops when all are 
switched off. 





Water Massages the Feet 
in Motor-Powered Tub 


WATER swirling about the legs, in a new mo- 
tor-powered bath for treating foot ailments, is 
declared to give the equivalent of a half-hour 
hand massage in only ten minutes. The novel 
apparatus is being demonstrated in the photo- 
graph shown at the left, as the patient under- 
going the treatment relaxes in a comfortable 
chair. According to the maker, the user of the 
health aid experiences the sensation of wading 
in a babbling brook. 


Planes Wait Turns To Land 


“STACKING” is the picturesque name given by 
airport men to the procedure of handling planes 
that arrive simultaneously at the field in bad 
weather. Radioed instructions order the planes 
to remain at altitudes 1,000 feet apart until 
given permission to land. Then the circling 


Water churned up by the motor massages the feet craft are brought down safely, one at a time. 
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Queer Bugs Made to Order 


BY INSECT MIRACLE MAN 
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Removing a caterpillar leg for grafting onto a but- 
terfly. Upper picture shows "Siamese-twin" oak moths, 
two chrysalises joined and now growing head to head 
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Dietrich Bodenstein in 
his laboratory. Above, a 
strange creation, part oak 
moth and part chrysalis 


od 
planer 
ett er 


EVER before, unless in nightmares, have 
N scientists set eyes on some of the living, 
crawling, 
found in the laboratory of Dietrich Boden- 


and fluttering insects that are 
stein at Stanford University. Artificially 
created, they include caterpillars with but- 
terfly wings, ‘“Siamese-twin’’ moths, and 
strange creatures that are half moth and 
half chrysalis. Probing the mystery of how 
caterpillars turn into butterflies and moths, 
the young miracle worker discovered a chemi- 
cal that acts like a hormone in the head of 
the larva. He cut a caterpillar’s circulation 
just behind this point, and it promptly 
sprouted the wings of a butterfly. When he 
grafted a caterpillar leg to a butterfly, it 
skipped six normal molts and became a but- 
terfly leg in a single molt. A ligature of fine 
silk around the chrysalis, or pupa, of an oak 
moth allowed the fore parts to develop into a 
moth, while the abdomen remained in the 
chrysalis stage. Again, two oak moths joined 
head to head with wax grew together. 
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Bolts Strengthened 
by Thread Inserts 


GREATLY increased strength is 
claimed for threaded bolts and 
studs inserted in tapped machine 
holes by a novel system just intro- 
duced. A special metal spring is in- 
serted in the tapped hole, and an 
undersized stud screwed into this 
insert, which is said to furnish pro- 
tection to the threads and provide 
a smooth, hard bearing surface. 
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These pictures show how a special metal 
spring is inserted in the tapped hole and 
the threaded bolt or stud screwed into it 


Typewriter Works Automatically 


TO SPEED UP routine office correspondence, such as 
form letters, reminders of overdue accounts, and sim- 
ilar business forms, an automatic typewriter recently 
placed on the market types prepared paragraphs of 
text on letterhead stationery, making it necessary for 
a stenographer only to fill in the salutation, address, 
and additional dictated material meant for a specific 
addressee. Electrically operated, the machine has a con- 
trol dial with which any one of several prepared texts 
may be selected at will for automatic typing on sta- 
tionery inserted in the machine. 


Treadmill Propels Child’s Wagon 


A folding floor 
board covers 
the rollers to 
allow ordinary 
use of wagon 
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WALKING on rollers that 
are geared to the _ rear 
wheels of a novel treadmill 
wagon, a child can propel 
the odd vehicle along the 
ground. Invented by Harry 
Kister, of Philadelphia, Pa., 
the cart is fitted with re- 
movable floor boards that 
cover the rollers, so that it 
may be used as a conven- 
tional express wagon for 
transporting small articles. 
When the wagon is turned 
upside down, the rollers are 
exposed, permitting the de- 
vice to be used as a station- 
ary exercising machine, 
which is strong enough for i | 
regular use by adults as_ gy walking on the rollers, a 
well as by children. child can propel the vehicle 
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New “Camera” Makes X-Ray Movies 
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Taking X-ray movies of a patient. Right, view of film-carrying mechanism showing plates on revolving drum 


OTION pictures made with a rapid-fire 

X-ray “camera” devised by a Belgian 
radiologist will help physicians to study and 
to diagnose the ailments of moving body or- 
gans. Instead of making single shots, the 
machine exposes a series of large X-ray films 
in quick succession. This is done by mount- 
ing the specially slotted films upon a motor- 


driven revolving drum, seen within the ma- 
chine in the right-hand view above. For ex- 
aimination, the resulting sheaf of pictures 
may then be transferred to motion-picture 
film and run off in a projector at any desired 
speed, so that the movements of the internal 
organs, as they appear on the film, are vivid- 
ly shown on a conventional screen. 


Car Greaser Is Portable 


DISPENSING with trailing wires or air hoses, a 
new electric grease gun on wheels delivers lubri- 
cant just where it is wanted, at pressures up to 
12,000 pounds. A heavy-duty storage battery that 
supplies current for the motor-driven pump, and a 
built-in charger for the battery, make the pneu- 
matic-tired “lubrication scooter” self-contained. 


Rubber Case for Cigarettes 


COMFORTABLE to car- 
ry, a new cigarette case 


of rubber is declared 
sufficiently flexible to 
conform to the body, 
but stiff enough to pro- 
tect from damage the 
ten cigarettes it holds. 
To remove one, the 
elastic cover flap is 
drawn back as shown 
at right. When re- 
leased, it closes of its 


The grease gun's air pump is battery-powered own accord. 
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By 
BERTON BRALEY 


In Burton’s “Arabian Nights” 
We're told about spirits and sprites 
And powerful jinn hid in lamps and in flasks 
Who pulled off all manner of marvelous tasks, 
Accomplishing many a seven days’ wonder 
Accompanied always by lightning and thunder. 
We sniff at these legends and airily add 
“What fanciful fancies Scheherazade had!” 


And yet, while we snort at the stories, 
The chemists in laboratories 
Without any thunder or lightning whatever 
But merely pursuing their daily endeavor, 
Are busily bottling up powerful jinn 
Beside whom the old ones seem feeble and thin. 
_In flagons and test tubes, in flasks and retorts, 
: They prison enchantments of various sorts, 
The might of the jinn whom these wizards evoke 
Makes Sindbad a piker, Aladdin a joke. 


Today’s unromantic and drab? 
Look into the chemical lab 
Where jinn they engender in test tubes and vials 
Have those of Scheherazade distanced by miles; 
Without any magic save that in the bean, 
They’re hatching out rocs’ eggs as simple routine, 
Scheherazade’s fancies are left in the lurch 
By commonplace facts in the world of research! 
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Flares ignited at intervals trace the course of 
a pilot balloon sent up at night to determine the 
direction and velocity of winds at different lev- 
els. The photographic record is made on the plate 
of the 180-degree camera pictured at the left 


By 
KENNETH M. SWEZEY 
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O TRAIN skilled weather observers 

and forecasters for air-transport lines, 

municipalities, the U. S. Weather 

Bureau, and dozens of industries where 
a foreknowledge of weather conditions might 
be the means of saving lives and money, is 
the unusual job cut out for the department 
of meteorology recently organized by the 
School of Engineering of New York Uni- 
versity, in New York City. 

Here, in a completely equipped weather 
station, codperating with the Weather 
Bureau in Washington, and connected by 
radio and teletype with the weather service 
maintained by the air lines of the whole 
country, students make constant checks of 
temperature, sunshine, rain, barometric pres- 
sure, and wind velocity. In specially designed 
classrooms they make charts and computa- 
tions, and learn to correlate these data with 
the latest meteorological theory. To put this 
learning to practical test, a forecast for the 
coming twenty-nine hours is completed at 
12:30 p.m. each day and distributed in a bul- 


For daytime observation, a student follows the course 
of a balloon with a theodolite, to measure the angles 


letin to all departments of the University. 

Looked upon with skepticism by students in 
other departments when it was begun last 
November, this local forecasting service has 
achieved amazing reliability. After careful 
analysis of their own instrument readings, 
checked against teletyped reports, these 
student forecasters even had the audacity 
to predict a thunderstorm in January—a rare 
occurrence, depending upon sudden freak 
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Future weather men learning weather-chart making at the department of meteorology of New York University 
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conditions in the atmosphere, and seldom pre- 
dicted by weather men. A terrific thunderstorm 
actually occurred—its wind, rain, and lightning 
causing considerable damage along the New 
York and New Jersey coasts! 

The New York University meteorology classes 
are a direct outcome of the demand for more 
trained men for the air-transport lines, and all 
students majoring in the air-transportation 
branch of aviation are required to attend them. 
V7ith the new accuracy of weather-predicting 
methods, however, the value of expert meteor- 
ologists in other commercial fields is recognized. 
As soon as the demand is sufficient, new and 
specialized courses will be organized. Weather 
men will be trained for city sanitation depart- 
ments, electric-light companies, fisheries, scien- 
tific farms, moving-picture producers, amuse- 
ment-park services, and other enterprises where 
an accurate preview of conditions of rain or 
shine, cold or heat, might mean the saving of 
an aggregate of millions of dollars a year. 

Besides directing undergraduate courses, 
faculty members and graduate students are 
conducting independent research—testing new 
theories and developing new instruments for 

more precise observation. 

A valuable new method for 

WIND VELOCITY recording at night the 
Students adjusting an courses of pilot balloons— 


SUN-HEAT METER 
In this curious instru- 
ment, heat from the sun 
affects a thermometer, 
causing the mercury to 
make an electrical con- 
tact that marks a chart 
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anemometer, an instru- 
ment that tells how 
fast the wind is blow- 
ing. Below is a sen- 
sitive rain gauge 
mounted on the roof 
of the university ob- 
servatory in New York 


free balloons sent up to de- 
termine the air direction 
and velocity at different 
heights—has just been per- 
fected by Prof. Athelstan 
Spilhaus, head of the de- 
partment. 

The present standard 
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Weather observatory on Mount Whiteface, N.Y., where students help collect data on high-altitude conditions 


procedure is to attach a candle lantern to the 
balloon, and to attempt to follow this lantern, 
visually, by means of a theodolite, an angle- 
measuring device, as is done in the daytime. 
This is quite difficult, however, owing to the 
small point of light which must be traced 
across the big expanse of black sky. 
Professor Spilhaus solves the problem by 
attaching a series of flares to the tail of the 
balloon, arranging them so that they will 


ignite, in succession, at predetermined inter- 
vals. Instead of trying to follow the balloon’s 
course visually, the flares are all photo- 
graphed on the plate of a special camera 
whose field of view covers the entire sky—180 
degrees. 

Coodperating with the Rensselaer Polytech- 
nic Institute, of Troy, N. Y., the University 
also maintains a weather sta- 
tion on Mount Whiteface, N. Y. 





World’s Longest Pontoon Bridge 


GIANT mechanical mouth will stick out 

its tongue to close a 200-foot-wide gap 

at the center of the world’s longest pontoon 
bridge. Motor traffic will then be able to 
cross Lake Washington, where the bridge is 
under construction, between Seattle, Wash., 
and the mainland to the east. When the 
tongue is withdrawn, the largest vessels can 
steam through the opening on their way to a 
lock canal leading to Puget Sound and the sea. 
Because of the extreme depth of the lake, 
and its soft muck bottom, engineers decided 
a floating bridge was the only practical way 
of spanning its 114-mile width. Therefore the 
roadway will be supported by 300-foot pon- 


toons of reénforced concrete for more than a 
mile of its total 8,700-foot length. The gap 
for big ships is provided by retracting one of 
the pontoons into an adjacent one of U- 
shaped design. Since the lake rises and falls 


PONTOONS ~~ 
LEADING TO 
WEST SHORE Y 


within a four-foot range, 
pumps vary water bal- 
last to level the pon- 
toons near the shore 
ends with the fixed ap- 
proaches. The bridge 
will eliminate a fifty- 
one-mile detour. 


DRAWBRIDGE” P 
, 


SECTION QZ p 
6 “ , ye e. 4 


[ PUMPS VARY WATER BALLAST TO OFFSET 4 NCHOR CABLES 
spss ES IN LEVEL OF LAKE , RT SIDES MOLD «2 


€ 2ONTOON IN / 
ALIGNMENT 
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TRAFFIC AROUND 
SPACE FOR RETR 
BBONTOON 


PONTOONS LEADING 
“ TO EAST SHORE 


NEW-STYLE DRAWBRIDGE 


How a retractable floating span 
will open a ship channel in the 
Lake Washington pontoon bridge. 
The inset illustrates the use of 
water ballast to raise and 
lower the ends of the bridge 








Model Plane on a Stick Trains Gunners 


BY SIGHTING at a model plane perched on 
the end of a pole, British novices at aerial 
gunnery learn to keep a machine gun trained 
upon a moving target. The picture above 


Razor Blades Come in Roll 


KEEPING plenty of blades on hand is made 
easy for the user of a safety razor of new 
design. The blades come in rolls of fifty or 
100, inclosed in a convenient dispenser. When 
a new one is needed, it is snapped off the end 
of the roll, which slides out like a metal 
measuring tape. 


New blades are just snapped off the end of the roll 
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shows a recruit practicing the technique of 
aiming his swivel-mounted weapon, while he 
stands within a wooden framework like the 
machine-gun cockpit of a fighting plane. 


Safety Sandals Save Soles 


UNDERSHOES, an innovation for workmen 
in all types of trades, now minimize fatigue 
and contribute to comfort when floors are 
hot, cold, wet, hard, or slippery. Made of 
resilient rubber and cord fabric, the nonskid, 
lightweight aids are buckled to street shoes 
in a moment’s time, as illustrated in the 
photograph above. 





Tethered by a long cord, a gas-filled bal- 
loon guides rescuers to a shipwrecked pilot, 
floating in the sea in a life-preserver vest 


In a forced landing 
on the water, a pilot 
pulls this trigger to 
release helium gas 
which fills the marker 
balloon and causes 
it to rise on a 200- 
foot cord asa beacon 
to searching parties 
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Balloons Bring 
Help to Flyers 


To AID in locating airplane pilots 
floating on the surface of the wa- 
ter after forced landings at sea, 
experts at the U. S. Naval Air Re- 
serve Base at Floyd Bennett Field, 
Long Island, N. Y., have been con- 
ducting tests with self - inflating 
balloons as rescue markers. Fitted 
with a built-in gas cartridge like 
those used in life-preserver vests 
worn by Navy flyers, a deflated 
balloon is strapped to the arm of a 
pilot before he takes off for a long 
over-water flight. If he is forced 
down and his plane sinks, he yanks 
a trigger mechanism that punc- 
tures the cartridge, causing com- 
pressed gas to inflate the balloon. 
Rising to a height of over 200 feet, 
the balloon is held captive by a 
strong cord attached to the pilot’s 
arm as he floats in his special life- 
preserver vest. Brightly colored, 
the balloon marker can be seen for 
miles by rescue planes or ships, 
whereas a human form bobbing in 
the waves is often difficult to spot, 
even at short distances. The photo- 
graphs on this page were made dur- 
ing tests of the new safety device. 


About to take off on a long 
over-water flight, this U.S. 
Navy pilot wears a collapsed 
balloon strapped to his left 
arm, and a _life-preserver 
vest that can be inflated 
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A tiny electric hammer shapes the thin sheet of metal to form the relief map 


Device Makes 
Sheet-Metal 
Maps in Relief 


OUTLINES printed on 
a metal sheet guide the 
operator of a new elec- 
tric hammer in the 
making of relief maps. 
Working at high speed, 
the hammer taps out 
mountains and valleys 
on the thin metal, leav- 
ing an accurate impres- 
sion of the topography 
of the area being 
mapped. Devised by 
John Braund, cartog- 
rapher of the United 
States Coast and Geo- 
detic Survey, the device 
is expected to speed up 
military map making. 


Horseless Farm Wagon Follows Picker 


TRAVELING beside a corn picker, on a horse- 
less farm, a low-speed, motorized wagon de- 
signed at Iowa State College receives the ears 
that the picker tosses aboard. The steering 
wheel is set within easy reach at the side. In 
a refinement of the design shown below, ‘bang 


Powered by a small 
gasoline motor, the 
driverless cart is 
steered by turning 
a wheel at the side 


boards” at front and rear control the accelera- 
tor. If the wagon is going too slowly, throw- 
ing an ear of corn at the rear board will speed 
it up; if it is going too fast, hitting the front 
board slows it down. The wagon is also in- 
tended for loading potatoes and other crops. 
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Wildlife Whittler 


CARVES HIMSELF A CAREER 


INCE he lost his job a couple of years 
ago, Harry Longstreet, New Jersey pow- 
der engineer, has won fame through the 

development of an unsuspected talent for 
wood carving. Longstreet is a veteran hunt- 
er and woodsman, and began carving scraps 
of wood that littered his cellar workshop 


This fox 


reveals 
intimate knowledge of animals 


Harry Longstreet 
displaying some of 
his realistic wood 
carvings of crea- 
tures of the wild 


after he had made some decoy ducks. Now 
he produces realistic carvings of wildlife- 

swooping eagles, fiying geese, and leaping 
deer—and his work is being widely exhibited 
at hobby shows and exhibitions. A few months 
ago it attracted crowds at the annual Sports- 
man’s Show held at the Grand Central Pal- 

ace, in New York City. 

All the carvings are produced with an 
ancient jackknife and four simple gouges. 
In reproducing in wood the creatures of 
the wild with which he is familiar, Long- 
street first draws the outlines on blocks 
of white pine. He keeps erasing and 
changing the lines until the result cor- 
responds to what he has seen. Then he 
sets to work with his cutting tools. 

Sometimes, he spends as long as twen- 
ty-six hours whittling out a bird no big- 
ger than your hand. Each carving is dif- 
ferent. His flying geese, for example, 
are represented in a wide variety of atti- 
tudes, all easily recognized by a hunter 
as true to life. 

Backgrounds are painted in with ordi- 
nary house paint while the carvings 
themselves are tinted with a variety of 
paints and stains. The familiar red anti- 
septic, mercurochrome, provides’ the 

ground color for a miniature 
deer’s head and for the spots 
on a carving of a trout. 


the artist's 
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In addition to scraps left 
from decoy making, Long- 
street carves driftwood picked 
up near the Barnegat Light- 
house, on the Atlantic Coast. 
One of his most striking pan- 
els, showing a fox sniffing 
the air, and an owl and an 
eagle swooping down on a 
crouching cottontail, was 
made from a piece of ma- 
hogany which had _ floated 
ashore from the wreck of a 
cabin cruiser. 

Up until three years ago, 
Longstreet never realized that 
he had any special talent for 
shaping wild creatures from 
wood. Deeply interested in 
preserving game birds, he 
used his first carvings to 
supplement conservation talks 
before Boy Scouts and other 
groups. They attracted an 
ever-widening circle of at- 
tention and a number have 
been purchased for dens and 
club rooms by sportsmen. Un- 
discouraged by unemploy- 
ment, Longstreet is literally 
carving out a new career. 


Longstreet at work in his basement shop. He uses only the simplest tools 


Head Measurements Help 
To Identify Criminals 


A DEVICE long used by hat stores, to measure 
the size and shape of a customer’s head, now 
helps police of Norwalk, Conn., to identify crimi- 
nals. According to sponsors of the new method, 


POL r 


NORWALK 


No, he's not being measured for a new hat. The 
device records the head shape, as seen at right 
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who use it in conjunction 
with fingerprinting, no 
two men have heads of 
exactly the same shape. 
Therefore, the perforated 
contour patterns pro- 
duced by the device will 
afford a check on a sus- 
pect’s identity, and may 
prove particularly valu- 
able if he has attempted 
to alter his fingerprints 
by chemical or surgical 
means. Since he cannot 
change the contour of 
his skull, this would re- 
main as a telltale clew 
to his identity. 
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Adele Inge, twelve-year-old 
figure-skating expert, put- 
ting on her skates for sum- 
mertime practice on her own 
ice rink built into a base- 
ment gymnasium. Inset shows 
the standard refrigerating 
machinery. At top, Adele in 
one of her specialty numbers 


Girl Skater Trains 
on Homemade Rink 


PRACTICING her ice-skating routine in 
spite of midsummer heat presents no 
problems to Adele Inge, twelve-year-old 
figure-skating expert, since her father 
completeda homemade ice rink in the base- 
ment of a frame and plaster-board gym- 
nasium which he constructed near their 
home in Clayton, Mo. Measuring about 
twelve by twenty-six feet in area, the cel- 
lar rink was built up from the ground 
level in layers of cinders, concrete, and 
cork, with freezing coils laid an inch and 
a half apart in sand, under a top one-inch 
covering of concrete. When the surface 
is flooded, a standard, electrically oper- 
ated refrigerating unit freezes the water 
into a smooth, even surface for summer- 
time ice skating, as shown in the photo- 
graph reproduced below. 



















A "casualty" during a gas- 
attack drill being carried 
to the motorized hospital 





% 


Mobile Frst-Aid Station 
Is Built Into Bus 


FITTED with folding sides, a remodeled double-deck 
was passenger bus serves as a mobile first-aid station to 
er ‘Wy ; furnish emergency medical treatment to civilians in 
areas that might be ravaged by bombing in case of 
wartime air raids. The latest development in Eng- 
lish preparations for air-raid defense, the medical bus 
travels with its side extensions folded against the 
body of the vehicle to allow for clearance along nar- 
row roads or in highway traffic. In use, the sides open 
out, as shown above, to form two receiving rooms, 
one for men and one for women, where minor injur- 
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ies may be treated or major cases prepared for trans- 
fer to the operating room in the center of the bus. 
The back of the vehicle has storage space for medi- 




















cines, bandages, stretchers, and other equipment, 
while the upper deck provides living quarters for the 


In transit, side compartments are folded medical staff of the mobile field hospital. 





Clamp Simplifies Repair 
of Tennis-Racket Strings 


REPAIRING or replacing a broken string in 
a tennis racket is made easy with the hinged 
clamping device pictured in use at the right. 
While extensions on the clamp are braced 
against the racket frame, the broken gut 
string is held in a tiny vise operated by a 
thumbscrew. Turning a second thumbscrew 
draws the clamp’s hinged sections together, 
thus tightening the string to the desired ten- 
sion and making it possible to fasten its end 
in place on the racket frame. 
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Grandma Thought It Amazing 


HEN Grandma complained that 

scrubbing clothes was ruining her 
hands, away back in 1883, Grandpa 
brought home the latest thing out—a 
machine to do the washing! She pumped 
its massive wooden handle with a will, 
and it impartially separated stains, stitch- 
es, and buttons from the soapy garments 


that it ground back and forth over a pair 
of washboards. Powerful springs bore 
down upon notched paddles to make the 
work of destruction complete. This was 
one of the first washing machines invent- 
ed, and it took more than a half century 
for this mechanical monstrosity to evolve 
into the sleek, electrified models of today. 
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Comb on Tube Cap 
Applies Mascara 


FoR applying mascara to eye- 
lashes, an ingenious inventor 
has combined a miniature comb 
with the cap of the container. 
Saturated with cosmetic when 


: r 
withdrawn, the novel applicator 3 ree \ M1. 
is used as shown and then re- *” ' 4 ~ a 


placed, avoiding waste. After use as shown, the tiny mascara comb is replaced in the tube 
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Camera-Car Ladder Gets Novel Shots 


TO HELP cameramen shoot photos over the heads 
of crowds, and from interesting angles, a Los An- bird’ , f 
geles, Calif., news-picture truck employs a tall ladder pry tas Pn pth 
as an aerial point of vantage. Equipped for develop- in action, hom a lad- 
ing the pictures as it speeds back with der on the camera truck 
them, the traveling laboratory is seen 
below in action during a demonstration 
of modern antiaircraft guns by the 
U. S. Coast Artillery. 


Photographers snapping 








Garment Rack Is Portable 


HOOKED over a door or permanently nailed 
or screwed to a wall, the convenient coat 
rack shown below solves the problem of 
limited closet space. Twelve garments may 
be hung from its notched bar, and a handle 
makes it easy to carry the rack and its load 
wherever it is wanted. 


“Mike” Provides Spotlights 


MICROPHONE and spotlights are combined in 
a new accessory, shown above, for dance 
orchestras. The microphone, at the center of 
the stand, picks up a singer’s voice for ampli- 
fication. Meanwhile two midget lamps at the 
sides, patterned after the mike, throw a soft, 
A handle allows the handy rack to be carried about Shadowless light on the performer’s face. 
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Young trout dropping from a plane 
into a Canadian lake. They fall 
as much as 500 feet without harm 


Plane Sows Lakes 
with Young Trout 


TROUT rain down from the sky under a 
novel fish-stocking plan conceived and di- 
rected by Gustave Prévost, Canadian con- 
servation expert. From a hatchery sixty- 
five miles northwest of Montreal, young 
trout are loaded into special containers 
placed in the cabin of a novel plane. This 
ship is equipped with a sizable funnel in 
the fuselage floor, leading to a rubber tube 
that trails downward and toward the rear 
while the plane is in flight. During trans- 
portation to wilderness lakes farther 
north, oxygen is released into the fish con- 
tainers to aérate the water. Swooping 
down over a lake, the plane pilot releases 
a valve, dumping thousands of tiny fish 
through the rubber tube and down into 
the water. Careful preliminary tests re- 
vealed that fish could be dropped from 
heights as great as 500 feet without injury. 


Through this specially designed funnel and 
tube, lakes are "bombed" with fingerlings. 
At the left, a wire basket containing small 
fish is being removed from a_ hatcheries 
truck to be placed in a tank in the plane 
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Wrestlers Stage Underwater Battles 


glass windows in the walis of the swimming 


SUBMARINE matmen are staging under- 
water wrestling matches in a swimming pool, 
as a novel attraction for vacationing visitors 
at an Atlantic seaside resort. Viewed through 


Switch Fits Clock’s 
Alarm Mechanism 


ELECTRIC or spring-operated clocks 
become time clocks for turning electric 
appliances on or off automatically 
when fitted with a low-cost switch 
recently invented. The switch has a 
control arm which is tripped by the 
clock’s alarm mechanism, so that cur- 
rent is switched on or off when the 
clock alarm sounds at a predetermined 
time. Installation does not disturb the 
mechanism of the clock. 
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tank, the wrestlers seem to be staging a 
slow-motion bout as they make and break 
holds beneath the surface of the water. 
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The compact time switch is installed inside the clock case 
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Television Lets Students Watch Operation 


notes and textbook illustrations 
for what they missed. In the 
new installation, a_ television 
camera occupies a point of van 
tage directly above the operat- 
ing table. Cables transmit the 
images to six viewing screens, 
each large enough for twenty 
to thirty persons, in a spacious 
auditorium. The surgeon’s voice 
is picked up by a microphone 
at the head of the operating 
table, and is heard by the audi- 
ence through loudspeakers. In 
the initial trial, a delicate ab- 
dominal operation was _ per- 
formed beneath the television 
camera. It “came through” so 
Bee TELEVISION realistically that students in- 
CAMERA voluntarily broke into applause, 
at the deft completion of diffi- 
cult steps by the surgeon. 





A delicate operation being 
performed under the "eye" 
of the television camera 


EDICAL students 
M now look on by tele- 
vision, while skilled sur- 
geons perform operations 
at Israel Zion Hospital in 
New York City. Perma- 
nently installed after a 
successful tryout, the 
system gives more than 
100 spectators a close-up 
view of what is happen- 
ing, and enables them to 
hear the surgeon’s own 
comments on his pro- 
cedure. Previously, stu- 
dents have had to watch 
operations from remote 
and crowded galleries, 
depending on blackboard — Students grouped before one of the viewing screens. Inset shows what they saw 
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THIS PICTURE 
PROVED LIGHTNING 
ISN'T ZIGZAG 


The photograph at the 
right was Jennings's 
first successful shot. 
Made in 1882, it cre- 
ated a big sensation 


Still pursuing his 
hobby of lightning 
photography, W.N. 
Jennings now uses 
the eight-by-ten 
aero camera below 


"Ribbon lightning," photo- 
graphed from a train in 
1890, shows how lightning 
is spread out by the wind 


Pioneer Lightning Photographer 


IGHTNING is symbolized for visitors to the 

New York World’s Fair by a ten-ton, stain- 
less-steel “thunderbolt” of zigzig shape. Once 
people thought lightning really looked like 
that. Few know how a young Philadelphia 
railroad man, William N. Jennings, first re- 
vealed its true nature. 

Photography was still in its infancy, about 
sixty years ago, when Jennings took up the 
hobby with a four-by-five plate camera. Sus- 
pecting that lightning bolts were not of the 
zigzag form pictured by artists, he tried to 
photograph them. His first efforts proved un- 
successful; the photographic plates avail- 
able were not sensitive enough. Jennings re- 
fused to be discouraged, however, and a year 
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later a pioneer film maker, John Carbutt, 
produced a superior emulsion and supplied 
the experimenter with a boxful. During a 
thunderstorm on a September evening in 
1882, Jennings made his first successful light- 
ning picture. Showing an irregular branch- 
ing discharge with nothing of the zigzag 
form, it created a sensation in scientific cir- 
cles. Other striking views, widely published 
in scientific journals, followed in rapid suc- 
cession. Experts regard Jennings’s pictures 
as outstanding contributions to present-day 
knowledge of lightning, and formal recogni- 
tion of his work came recently when the 
Franklin Institute in Philadelphia honored 
him with one of its most coveted medals. 
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New Shotgun Shell Aids Skeet Shooters 


Crimped shell and, at right, an ordinary shell. 
The new type has no top wadding to push a hole 
in the shot pattern, as in the upper inset photo 


RAPSHOOTERS and skeet enthusiasts should 
| fornnee their scores with the use of a new shot- 
gun shell that is said to eliminate the possibility of 
fired shot forming a “doughnut” pattern that could 
encircle a clay target without breaking it. High- 
speed photographs like the two at the upper right, 
taken by the light of a 1/1,000,000-second spark, 
proved that the top wad at the end of conventional 
shells occasionally interferes with the charge, caus- 
ing the inefficient “doughnut” shot pattern. The 
new shells have no top wad, the open shell mouth 
being crimped together by a special machine to con- 
fine the shot. When fired, the shell mouth unfolds, 
leaving nothing to obstruct the charge. 


Beautifier Treats 
the Whole Body 


HEAD-TO-TOE beauty treat- 
ments are administered by the 
telescoping electric cabinet 
shown in use at the right. With 
all but her head inside of the 
cabinet, the beauty-shop pa- 
tron is given a vapor bath and 
subjected to a flood of infra-red 
rays from interior lamps at the 
same time. The cabinet can be 
made smaller to give local 
treatments to any part of the 
body, while exposed parts are 
being massaged by a beauty- 


Note the uniform target pattern made by the 
undispersed pellets fired from the new shell 


shop attendant. The whole body is treated at once in the telescoping beauty cabinet 
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Indian Clubs Have 
Removable Weights 


INDIAN CLUBS for gymnastic exer- 
cises, constructed so that their 
weight and balance may be adjusted 
to suit the user, have been developed 
by Hamlet Walton, of Sheffield, Eng- 
land. The clubs are made with skele- 
ton-framework bodies consisting of 
a group of open vanes whose inner 
edges form a cylindrical central 
compartment into which weights 
ranging from five to fifty-eight 
ounces may be inserted. The novel 
clubs are pictured at the left in use 
by a demonstrator at an exhibition 


With weights removed, the clubs are light and easy to swing of recent inventions, held in London. 


eC, = Home-Movie-Camera Dolly 
Ail set for “Action, (a aeuaa Built from Junk Parts 


lights, camera!" This 4 = 4 ROLLING smoothly on four doughnut-type tires, 
home-movie fan built . 4 a a homemade camera dolly built by Lester A. 
his own camera dolly - Weiss, Kalamazoo, Mich., home-movie enthusiast, 
oe was constructed mainly from scrap material. 
Seat, camera support, and light standards were 
adapted from various junk-yard parts, 
including an automobile _ real-axle 
housing, a discarded piano stool, and 
some odd lengths of old pipe. The dol- 
ly weighs between 100 and 150 pounds, 
and is wired for electric lights. 
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Flash Light Test 


Bulbs and Fuses 


FUSES and light bulbs for 
automobiles are easily tested 
with a novel flash light now on 
the market. A fuse or bulb is 
placed in a special socket in 
the side of the flash-light case. 
If it is good, it will complete a 
circuit and light the flash-light 
bulb. The tester has a water- 
proof body, with head and base 
of rubber to prevent breakage. 
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HE craze for gayly colored sun glasses that 
swept the country last year and is booming 
again with even greater fervor as summer 
comes on again, has revived to full capacity 
one of the most remarkable and least - known 
branches of the glass-making industry. Although 
tens of thousands of the familiar ‘‘smoked” and 
amber glasses, for beach and sporting wear, had 
been made and sold regularly each year, the new 
fad sent the demand skyrocketing to millions, 
while lens glass of half a dozen new tints and 
colors had to be created almost overnight. 

How could millions of colored convex glass lenses 
be made finely enough, quickly enough, and cheap- 
ly enough to meet this challenge? Grinding was 
far too expensive and slow, and molding too crude. 
The only way out lay in making huge “goggle 


How Bubbles of Tinted Glass 
Bring Comfort to Your Eyes 


The first step in making sun glasses is 
to mix the row materials. In the upper 
picture a workman is weighing silica, 
lead oxide, pigment, and other ingred- 
ients for a “batch.” When this has been 
melted in an open-pot furnace, a work- 
man dips a blowpipe in the white-hot mass 





Gathering a ball of molten glass, he blows it into 
a bubble, rotating it constantly to keep it even 


To complete the blowing, an air hose is connected 
to the pipe, supplementing the workman's lung power 


After the ball has cooled, a loop of wire is 
placed around it and a current of electricity 
passed through the wire. Heat cracks the glass 
and the bubble falls apart in two halves to 
be scored with diamonds as seen at the right 


balls,” fantastic bubbles of blown glass, pol- 
ished by fire and later cut by means of heated 
electric wires and diamonds into the small con- 
vex disks and other shapes required for lenses. 

Leon J. Houze, a master glass worker from 
Belgium, started the goggle-ball business in 
this country during the World War, when the 
importation of colored glass for eye protection 
became impossible. Beginning with amber, he 
later developed blue, green, fieuzal (a yellow- 
green glass for absorbing ultra-violet light), 
smoke, and many special tints for sun glasses 
and welding goggles. Soon, the Houze company 
supplied lenses of any required color to the 
United States Navy and to almost all the in- 
dustrial goggle and sun-glass makers in Amer- 
ica. Needless to say, these manufacturers 
turned straightway to Houze to solve their lens 
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SUMMER BATHING 
AND OTHER SPORTS 
BOOST THE DEMAND 

FOR SUN GLASSES 






































boom of last 


problems in the 
summer. 
The accompanying photographs, published 


sun-glass 


for the first time in a popular magazine, 
were all taken in the factory at Point Mar- 
ion, Pa., where nine out of ten of the lenses 
in the millions of pairs of goggles in use in 
this country today were made. They show 
the amazing process, step by step, from 
crude material to finished glasses. The gog- 
gle balls, blown in the process, are nearly 
three feet in diameter, and are certainly 
among the largest pieces of mouth-blown 
glassware ever produced for any purpose. 

Starting with a ball of white-hot, molten 
glass on the end of a blowpipe, a skilled 


glass blower puffs the tinted crystal into a 
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Girls operate rotary scor- 
ing machines to mark out 
round or elliptical shapes 
in the large slabs token 
from the half spheres. Now 
the lenses are completed 


At the left, girls are in- 
serting lenses in heated 
frames. As the frames coo! 
and contract, they grip 
the glass firmly. Glasses 
are now ready for wearing 


# 


gleaming bubble, just as a child blows a 
sphere from soapy water. After a while, 
compressed air takes the place of human 
breath to blow the bubble up to its full size. 
Set out im rows to cool, the globes present 
a fantastic appearance. Sliced into halves by 
the electrically heated wires, they are fur- 
ther subdivided by cutting into curved plates 
with diamond tools. From these, girls cut 
lenses of the desired shapes with rotary 
scoring machines. The last stage of the 
process is to insert the lenses into heated 
frames. As the frames cool and contract, 
the lenses are gripped firmly. Curvature of 
the bubble walls gives the glass the desired 
convex shape, which could otherwise be ob- 
tained only by grinding or molding. 
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A FIELD of aerial mines, suspended from 
balloons floating over vital areas, would form 
an adequate means for defense against the 
wartime bombing raids of enemy airplanes, 
according to Major H. J. Muir, English in- 
ventor of a lightweight airplane mine. At- 
tached to balloons by slender, forty-foot 
wires, groups of the eight-ounce mines would 
be “sown” in the air just as submarine mines 


are laid as a protection against enemy war- 
ships. 
would cause it to explode, 
vading ship. 


Any plane striking a hanging mine 
crippling the in- 


Odd Eye Camera Locates 
“Punch” in Advertising 


RECORDING the movements of the human 
eye while reading, a novel eye camera is be- 
ing used to aid advertisers in planning and 
writing the text of advertisements. As he 
scans a test advertisement, the subject’s head 
is held in a fixed position. Beams of light 
reflected from the eyes are then focused on 
two strips of film, one moving in a horizontal 
and the other in a vertical plane. When the 
developed films are projected onto the adver- 
tisement, spots of light move over the text, 
revealing the exact path taken by the read- 
er’s eyes, how long they lingered over any 
word or phrase, and other facts that may 
help copy writers to compose effective, easy- 
to-read advertising text that will pack the 
maximum “punch” in every line. 


JULY, 1939 


Aerial Mine Fields Planted with Balloons 











Major H. J. Muir with one of his balloon aerial mines 


Baby’s Chair and Table 


in One Folding Unit 


FOLDING into small space like an ordinary 
card table, a combined infant’s chair and 
table is a useful addition to nursery furri- 
ture. The cushioned, collapsible seat res:* 


out of the way beneath the table top when 
not in use. When needed, it opens up through 
a hole in the top. Safety straps hold the in- 
fant securely in place so it can’t wriggle out 
above or under the table. 






Infant's table- 
chair in use. It 
foldscompactly, 
as shown above, 
with the seat 
against the top 
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IDING a twentieth-century, sound- 
R equipped ‘‘magic carpet” across a minia- 
ture America of the year 1960! That is 
the daily experience of thousands of visitors 
to the General Motors exhibit at the New 
York World’s Fair. Comfortably seated in 
chairs that form an endless, 300-car train, 600 
passengers looking through a long window 
which parallels the train’s route see a vast 
scale mode! of future cities, farms, factories, 
mountains, valleys, railroads, and highways 
unfold before their eyes. 

Almost as big as a football field, the diorama 
is the largest of its kind ever built. There are 
50,000 scale-model automobiles, 10,000 of 
them actually moving. A half million tiny 


By 
SCHUYLER VAN DUYNE 
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buildings comprise its many cities and villages. 
Snow-covered mountains are crossed, and 
deep ravines explored, before the spectators 
come to the end of the preview of what the 
nation’s ‘“‘Highways and Horizons,” as the 
spectacle is named, may well look like twenty 
years from today. 

As the endless chain 
of chairlike cars, each 
seating two persons, 
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twists and winds through the air-conditioned 
passageway flanking the huge “futurama,” 
loudspeakers built into the chair backs bring 
to the spectators a descriptive talk explain- 
ing the exhibit. To make this possible, expert 


sound engineers were called in to develop and 
build one of the most complicated public- 
address systems ever devised. So sensitive is 
its twenty-ton sound mechanism that it had 
to be set in huge blocks of rubber to guard 
it from vibration, and virtually shut up in an 


CARS RUN IN 
STREETS BELOW 


FULL- SCALE > 
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In this cut-away drawing of the 
General Motors exhibit at the 
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New York World's Fair, the art- 
ist shows the winding course 
of the odd observation train. 
Passengers see a vast scale mod- 
el of the nation as it may ap- 
pear in 1960. Descriptive talks 
from individual loudspeakers ac- 
company the realistic journey 
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ROTATING 
SOUND-FILM 
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air-conditioned vault to protect it from at- 
mospheric changes. 

Shaped like a cylindrical water tank, twice 
as tall as a man, a giant drum revolves slow- 
ly. As it turns, 150 “electric eyes’’ react to 
needles of light penetrating 150 sound-track 
films mounted on the drum. Each sound 
track, a separate recording of the talk de- 
scribing the diorama, is synchronized to the 
movement of a group of four chairs and is 
transmitted to the built-in loudspeakers by 
an ingenious system of “third rails’ and pick- 
up shoes beneath the cars. Thus, each spec- 
tator hears a running description of the 











From twelve sound films on the revolving 
drum, the 150 descriptive talks are picked 
up by light cells as shown in sketch above 


exhibit perfectly timed to the progress of the 
chair in which he is sitting. High backs and 
sides on the chairs prevent the sound from 
one group of loudspeakers from reaching the 
occupants of adjacent sets of chairs. 

To make it easy for the visitors to board 
the moving cars, passengers first step onto a 
moving platform in the entrance rotunda of 
the building. From this, it is a simple matter 
to walk aboard a car and sit down. Presently, 
the chairs pass into a darkened passageway, 
and spectators find themselves. looking 
through an inclined window out over a coun- 
tryside in miniature. Then the loudspeakers 
in the chairs bring the “guide” voices, and 
the show is on. 


Wheelbarrow Mixes Concrete 


TIME and labor are saved on small construction jobs by a 
new wheelbarrow which mixes concrete as it is being wheeled 
to the spot where it is to be poured. Concrete ingredients in 
proper proportions are dumped into a drum mounted on the 
barrow. A sprocket chain geared to the barrow wheel revolves 
the drum around four inside paddles to mix the concrete in 


transit. 


Wheeling the mixing barrow a distance of forty or 


fifty feet is said to be sufficient to mix its contents thoroughly 
without undue strain on the workman. 


Hanger for Muff 


Is Space Saver 


MADE of a new transparent 


plastic material, in the shape 
of a circle with a small seg- 
ment removed, a novel hanger 
for use in closets is designed 
especially for fur muffs. 
Slipped through the circle 
opening, the muff is suspend- 
ed on the curved lower sec- 
tion of the plastic bar, as 
shown in the photograph re- 
produced at the right. 





Raising the handles dumps the concrete 
mixed in transit in the revolving drum 
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sa Firemen Use 


se . 
7/7 Telescoping 
- 4 » Water Tower 
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PUSHED SKYWARD 
by a hydraulically op- 
erated, telescoping 
steel tower, a _plat- 
form from which 
streams of water can 
be played directly onto 
the upper stories of 
buildings, is a novel 
feature of a fire en- 
gine now in use in 
southern California. 
As shown below, a 
fire fighter mounts the 
lowered platform, 
grabs a hose-line noz- 
zle, and is then lifted 
to the required height. 
The heavy-duty ve- 
hicle has a 400-gallon 
water reservoir, and 
pressure pumps oper- 
ated by the truck mo- 
tor, for fighting fires 
at points remote from 
water-main hydrants. 
The tower truck also 
is used to clean pow- 
er-line insulators. 











When not fighting fires, the hydraulically raised tower as- 
sists linemen in washing electric insulators, as seen above 
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Bathing Suit Is Unsinkable 


AN UNSINKABLE bathing suit that will keep its 
wearer afloat was demonstrated recently by its in- 
ventor, Albert L. Sommers, in a New York City hotel 
swimming pool. The life-preserver suit maintains its 
high buoyancy through the use of an inner filling of 
tiny air-filled celluloid capsules and a plant product 
that is eight times as light as cork. The photograph 
below demonstrates the suit’s floating qualities. 


Air-filled celluloid capsules and 
a buoyant plant fiber enable this 
suit to support a swimmer in the 
water, as demonstrated at right 


Heated Linoleum Cutter 
Carries a Headlight 


AN ELECTRIC heater which can be clamped 
to a standard linoleum knife softens the ma- 
terial by warming it, and allows the blade to 
slice through the linoleum easily and with 
little effort. A small light bulb and reflector 
which throw a concentrated beam onto the 
knife point are helpful in laying and cutting 
linoleum in badly lighted rooms. 


7 


Electric Knife Sharpener 


KNIFE blades of any size are quickly sharp- 
ened to a keen edge with a new electric grind- 
er designed especially for use in meat mar- 
kets, grocery stores, and restaurant kitchens. 
No skill is required to use the machine. The 
operator merely flips a switch and holds the 
blade in a slot, as pictured above. Heat softens linoleum, and a light guides the blade 
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Walking Cage Protects Lion-Farm Guards 


IT LOOKS as though the lion were the keep- 
er, and the man the caged animal, in the 
photograph above, but the scene was really 
snapped on the world’s only commercial lion 
farm, at El Monte, Calif., to picture the mo- 
bile cage designed to protect trainers who 


AN ADJUSTABLE washbasin with 
pipes arranged so that the fixture 
may be moved both vertically, and 
horizontally out from a wall, has just 
been introduced for barber and beau- 
ty-shop use. The basin has a curved 
lip shaped to fit the back of the neck, 
and can be adjusted to any height for 
the convenience of customers having 
their hair washed. It is shown in use 
in the illustration at the right. 


Planes Get More Speed 
with Flush Rivets 


HIGHER speeds for airliners and war 
planes. are foreseen through the use of 
flush rivets, instead of the projecting 
“button” type, to give a smooth-as- 
glass surface to wings and fuselages. 
It is estimated that a plane rated at 
275 miles an hour with conventional 
rivets would be placed in the 300- 
mile-an-hour class if constructed with 
flush rivets. 
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Basin for Shampooing 


Fits Any Customer 


“Sees ere 


may have to track down and kill any un- 
tamable beast that escapes from the con- 
fines of its pen. The floorless, three-wheeled 
cage has heavy wire protective netting 
mounted over a strong wood frame, with a 
gun slot to permit firing in any direction. 


¥ 


’ 


A curved lip on the adjustable basin supports the user's head 
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Trailer Combines Home and Office 


HOME and office are com- 
bined in a custom-built trailer 
just completed for an execu- 
tive whose business keeps him 
touring the country. Equipped 
with desks, typewriter, and 
electric dictating machine, it 
also provides the owner and 
his wife with satinwood-fur- 
nished living quarters, an up- 
per-deck observation lounge, a 
tiled bathroom with hot and 
cold shower, and a stainless- 
steel kitchen with a range 
burning bottled gas. Tele- 
phones connect office, power 
car, and galley; and an air- 
conditioning plant maintains 
year-round comfort. 





























New Adjustable Hospital Bed 
Turns into an Easy Chair 


A BED that turns into 
an easy chair, through 
ingenious interaction of 
levers and supports, was 
recently placed on exhi- 
bition by its inventor at 
Boston, Mass. Designed 
for hospital use, the new 
model is declared to en- 
able a patient to sit up 
and read or talk with 
visitors for an extended 
time without undue fa- 
tigue. By manipulating 
various levers, the bed 
may be adjusted to a va- 
riety of other positions 
as well. In the photo- 
graph at the right, a pa- 
tient is shown resting in 
che bed after it has been ; This is one of the positions to 
adjusted to the position which the bed can be adjusted 
of an easy chair. for the comfort of the patient 
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xkadio System Prevents 
Airplane Collisions 


TO AVERT plane collisions, a new radio system 
equips each plane with a short-wave transmitter and 
receiver of the same wave length. An ingenious 
hook-up alternately energizes the two, many times 
a second, so that a pilot cannot pick up his own sig- 
nals. However, he readily detects those of an ap- 
proaching plane, and finds its bearing by rotating 

his directional receiving antenna. The system 
may be adapted for wartime use. 


RECEIVERN 
“ \ 


DIAL SHOWS 
RECTION OF 
ADPROACHING 
PLANE \ TRANSMITTING 
A radio transmitter in : 7, ANTENNA 
each ship serves to warn ; / 
pilots in near-by planes 


Postman Goes Around 
on Motor Scooter 


MOTORIZED scooters for footsore 

mailmen are proposed by Henry R. 

Smith, letter carrier, of Columbia, 

S. C., who has constructed one of his 

own. The driver stands at the rear 

and steers with one hand, operating 

a combined clutch and brake control 

with the other. A gasoline motor 

drives the four-wheeled vehicle at 

four to twelve miles an hour. In 

tests, the scooter cut as much as two 

hours from the time required to cov- 

er an eight-mile route. Smith’s ma- 

, chine cost him $150 to build, but 

are he estimates that mass production 
Henry R. Smith, postman, aboard his homemade footstep saver would cut the cost away down. 
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‘| WILL always obey my superiors. I will 
never steal. I will never tell a lie. I will 
obey all the laws of my country, my state, 

and my city. I will always respect the Tri- 

State Detective Agency and protect it.” 

Thus runs the ‘Code of Conduct” of one of 
the most interesting and unusual organiza- 
tions on earth, a boys’ detective agency with 


PROTECTED 
INSPECTED 


Signs mark property pro- 
tected by the unique boys’ 
organization. Right, coat 
of arms of the agency and 
credentials of a member 
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headquarters in the basement of a West Hart- 
ford, Conn., home and branches in various 
parts of the United States and Canada. Started 
a few years ago by four schoolboys, led by 
sixteen-year-old Roy D. Bassette, Jr., the or- 
ganization now has an amazingly complete 
scientific crime-detection laboratory, a print- 
ing plant, a squad car, and an extensive li- 
brary of criminological books and 
, Magazines. More than eighty-five 
boy detectives are members of the 

affiliated agencies. 

So striking has been the success 
of the unique enterprise that visi- 
tors have flocked to the basement 
laboratory, hundreds of letters have 
been received, and J. Edgar Hoo- 
ver, Director of the Federal Bureau 
of Investigation, recently invited 
young Bassette to come to Wash- 
ington, D. C., as his guest. 


By 
IRWIN KOSTIN 
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The story of the Tri-State Detective Agency 
goes back to the fall of 1936. On Halloween 
night, some one smeared paint on the stone 
wali facing the Bassette home. Then and 


there, Roy, who had always been fascinated 
by police methods and the ways of scientific 
detectives, determined to form a boys’ de- 
tective agency to combat the disfigurement 
and destruction of property. The three orig- 
inal associate detectives were Don Williams, 


Headquarters for 
the agency is this 
basement crimi- 
nological labora- 
tory. Above, boys 
taking plaster 
casts of foot- 
prints. Below, the 
chief's badge 
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Henry Jarvis, and Payson Langley. Today, 
they form the Headquarters Staff of the or- 
ganization. Each has become an expert in a 
particular branch of scientific crime detec- 
tion. 

At first, the organization was called sim- 
ply the Bassette Detective Agency. Roy com- 
plained that the name was too “personal’’ and 
it was finally decided to change it to the Tri- 
State Detective Agency. Before this could be 





done, however, it was nec- 
essary to get members in 
two other states. This proved 
comparatively easy. Young 
Bassette had a friend in 
Massachusetts who was glad 


to form a branch. Then, 
Roy drafted his older broth- 
er who was in New York 
City, and thus was able to 
assume the tri-state title without further ado. As your eye runs around the white-walled 

Today, a colored map of the United States basement headquarters of this active organ- 
hangs on one side of the basement laboratory. ization, you see chemicals, microscopes, cam- 
ted marker pins on it indicate the location of | eras, enlargers, scientific apparatus of a doz- 
branch agencies in many parts of the country. en kinds. This equipment, which provides the 
In addition, there are two branches in Can- youthful sleuths with a G-man laboratory in 
ada and even one in far-away Paris, France. miniature, has been made possible by Bas- 
sette’s father, an architect, who 
has become greatly interested in 
the work of the boys. 

Ranged on a long wooden table 
in the center of the room are text- 
books on chemistry, manuals on 
fingerprinting, law books, trea- 
tises on poisons, and assorted 
books on scientific crime detec- 
tion. Beside them, in neat piles, 
lie the latest criminological maga- 
zines, Federal Bureau of Investi- 
gation bulletins, and police re- 
ports. In one corner of the labora- 
tory, near a wall blackboard, are 
posted pictures and descriptions 
of wanted fugitives. Near-by is a 
bulletin board holding news clip- 
pings relating to the feats of 
scientific sleuths here and abroad. 

The blackboard is in frequent 
Bassette fills out an application blank for a prospective member use. Diagrams chalked on its sur- 
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face are used to study vari- 
ous steps in the correct solu- 
tion of crimes. A projector 
and a screen also permit 
images of fingerprints and 
other material to be enlarged 
greatly for viewing and study. 
Part of the equipment of the 
squad car is a complete and 
compact kit for making plas- 
ter casts of footprints. Pro- 
fessional-type fingerprint out- 
fits are also available for in- 
stant use. In spite of the com- 
pleteness of their scientific 
equipment, the boy detectives 
are always on the alert for 
makeshift emergency meth- 
ods. For instance, they have 
learned that they can easily 
bring out fingerprints by 
shaving off black dust from 
a lead pencil and spreading 
it like fingerprint powder over «an! 
an area where prints have — 
been left. 

While all the members are 
grounded in the different phases of scientific 
crime detection, each has specialized in some 
branch of the work. Young Langley is cus- 
todian of the chemistry laboratory, Jarvis is 
in charge of the fingerprint section, while 
Williams operates the photographic depart- 
ment. In their work, the schoolboy Sherlocks 
are unconsciously picking up a foundation 
knowledge of many kinds of science. 


Up-to-date equipme i te is: evailable le in the agency fingerprint section 
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Analyzing ink stains in the complete chemical laboratory at headquarters 


Virtually all the planning and organizing 
in connection with the Tri-State Detective 
Agency has been done by the boys themselves. 
New members have to fill out a questionnaire 
which asks among other things: “Have you 
ever destroyed property which did not be- 
long to you? Have you a police record? Have 
you a good reputation in your community?” 
The initiates must also swear to the ‘Code of 
Conduct” of the agency. 
All members are strict- 
ly forbidden to play de- 
tective games with guns, 
revolvers, Knives, or other 
weapons that might 
cause injury. For viola- 
tion of the Code of Con- 
duct, members are liable 
to suspension for varying 
periods. One recent rule 
read: “Any member of 
the Tri-State Detective 
Agency damaging prop- 
erty this Halloween will 
be suspended for life.” 

Each member receives 
a pin and his credentials. 
Promotion from member 
to inspector, lieutenant, 
and captain are made on 
the basis of written ex- 
aminations. At the West 
Hartford headquarters, 
Bassette holds the title 
of Chief while Williams 
and Langley have be- 
(Continued on page 228) 
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Earl Thompson clocking 
c tuna with his “fish- 
o-meter.” The photo at 
right shows how it is 
connected to the line 


as 


OW fast can a fish swim? For pure 
4 sport and scientific information as well, 
Earl Thompson, a Nova Scotia angler, and 
Bob Edge, radio sports commentator, have 
devised a novel way to find out. By adding a 
motor-cycle speedometer to standard deep-sea 
fishing equipment, they have created a “‘fish- 
o-meter” to clock the speed of a hooked fish. 
Just ahead of the reel, the line passes over 


Advertising Novelty 
Blows Smoke Rings 


SMOKE RINGS are easy to produce 
with a small cardboard pyramid in- 
troduced as an advertising novelty. 
Through a hole in the side, smoke 
may be blown into the interior. Then 
a series of quick taps ejects slender 
smoke rings that float lazily through 
the air, as shown in the illustration at 
the right. Pressing slowly on a side 
releases a fat ring. For best results, 
a spot free from drafts must be 
chosen, otherwise the air currents will 
quickly destroy the rings. 
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Anglers Speedometer Shows a Jo” 


How Fast Fish Swim A 


ae 


a pulley connected to the speedometer 
cable, so that the indicator needle regis- 
ters the fish’s speed in miles an hour 
without hindering the angler. Sportsmen 
a few years hence may be boasting, “I 
caught a 100-mile-an-hour baby today,” 
instead of, “I took an 800-pounder.” 
Scientific men are interested in the 
possibilities of the invention. Big ocean 
fish have been reliably reported to attain 
“cruising’’ speeds up to thirty miles an hour, 
but the limit of their utmost efforts has been 
unknown. In the first test of the new ‘“‘fish- 
o-meter,” a baby bluefin tuna of sixty-pound 
weight ran the needle up to forty-four miles 
an hour. This summer Thompson hopes to 
find what a giant 700 or 800-pounder can do. 
He has been asked to report his findings to 
the Boston Museum of Natural History. 


Tapping the cardboard pyramid forces smoke out in fine rings 
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Mystery Airplane Motor 
Requires No Pistons 


CAPABLE of driving a light bombing plane 
on 12,000-mile, nonstop flights, a 500-horse- 
power airplane engine recently developed is 
said to tip the scales at only 412 pounds, and 
to be four times as economical as present 
aviation power plants. Known details of the 
rotary-type mystery motor, soon to begin test 
flights in a special plane, include the facts 
that it requires only five bearings, has only 
thirty moving parts, and is minus cylinders, 
pistons, and connecting rods. 


Odd Beach “’Windmobile” 
Folds Up for Carrying 


A LAND YACHT for sailing on wheels along 
sand beaches, race courses, or abandoned 
strips of highway, built by W. Keith Vining, 
of Daytona Beach, Fla., is collapsible so that 
it can be transported easily from place to 
place by automobile. Spars and furled sails 
are carried along the running board, while the 
frame, folding axle, and wheels are lashed to 
the car top. 


Smaller and lighter than most airplane engines, the 
new powerful motor has only thirty parts that move 


% 





The fast land yacht on the sand at Daytona Beach, Fla. Inset shows it folded and packed on car for carrying 
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Grapefruit Eaters 
Use Squirt Guard 


AT LAST someone has come to the 
rescue of grapefruit lovers by build- 
ing a handy squirt guard. Invented 
in England, the hemisphere of cellu- 
loid clamps over a half grapefruit as 
a protection against stray juices. 


Hunts Needle ina ee 


HOW LONG does it take to find a needle in a hay- 
stack? Jim Moran, Washington, D. C., publicity man, 
recently dropped a needle into a convenient pile of 
hay, hopped in after it, and began an intensive search 
for (a) some publicity and (b) the needle. Having 
found the former, Moran abandoned the needle hunt. Spoon is inserted through a small slot 


Portable Power Tool 
for Threading Pipe 


ELECTRICITY replaces hand power 
for plumbers threading water and 
heating pipes, in a new portable 
power unit. Operated by a 1'4- 
horsepower universal motor, the 
machine will thread pipe up to 
two-inch size with solid full-width 
dies, will thread bolts up to 114- 
inch size, and will drive geared 
power tools to thread pipe up to 
eight inches in diameter. The unit 
is powerful enough to stop and 
start at the point of heaviest cut- 
ting without undue strain, and has 
sufficient reserve power to compen- 
sate for dull dies and for low line 
voltage. Used either on a bench or 
with pipe legs, the machine js de- 
signed so that two men can work 
at once—one cutting and the other 
bending and fitting, as at the right. 
Built-in accessories make the unita 
portable pipe-fitting bench in itself. 
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Two men using vower thread cutter. It can also be used ona bench 
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BREAKING GLASS cracks at a speed of 


nearly a mile a minute. 


ER 


WATER in the Hudson River at Albany, 
N. Y., is only six feet higher than it is at 
New York City, 150 miles away. 


ENOUGH BOARDS to build a _ ten-foot 
fence around the world could be cut from 
the 250,000,000 trees damaged and felled 
last autumn by the New England hurricane. 


MAYBE THAT 
WOULDN'T 
BE SUCH A, 
BAD |1DEA: 





QUEEN BEES have about 1,600 parts to 
their feelers; drone bees have as many as 


37,800. 


EELS slender enough to pass through the 
eye of a darning needle have been captured 
near Cuba. 


DRIED FRUIT, according to United States 
law, may contain no more than one insect 
to nine pieces. 


FOUR PARROTS out of five are “left- 
handed,” holding food in their left claws 
instead of their right. 

AWRK - HOW CAN 
\ BE LEFT HANDED 
IF | HAVE NO 
HANDS 


ww 





LONG ISLAND has a greater population 
than any one of forty-two states in the 
Union. 


THOMAS JEFFERSON was the first Amer- 
ican to write a scientific paper on fossils. 

PLASTIC MATERIAL of a new kind, scien- 
tists have discovered, can be made from 
coffee. 


POTATOES have been produced experi- 
mentally in various colors—red, blue, pur- 
ple, and yellow. 

SURE, BUT 
THEY HAVE TO 
BE GREEN 
First! 
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This Fellow Is Hot Stuff 
with a Soldering Iron 


THERE’S nothing like the flavor of a red- 
hot soldering iron, according to H. B. Fun- 
ston, a mechanic, of Columbus, Ohio. Most 
people will be content, however, to take his 
word for it. You see him above indulging his 
odd taste. How he applies the iron to his 
tongue without injury remains a mystery. 


Compact Copying Outfit 
Resembles a Suitcase 


So SIMPLE that anyone can use it, a new 
portable printer speedily makes photographic 
duplicates of tracings, drawings, letters, re- 

ports, maps, and designs. 
Contact prints up to twelve 
by eighteen inches in size, 
made upon a special sensi- 
tized paper, can be exposed, 
developed, and dried ready 
for use in only five minutes’ 
time. Folding into compact 
form like a suitcase, the de- 
vice weighs less than thirty- 
three pounds. 


VaR 


Duplicating a drawing with the high-speed printer 
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Laundry Service for Dolls 


LITTLE girls in New York City who are too busy 
raising a family of dolls to think of washing all 
their dolis’ clothes can now send them out. A com- 
mercial laundry furnishes a tiny laundry bag and 
a special doll laundry slip for the child to list doll 
clothes sent out and check them when they are 
returned along with the family wash. 


A little mother sends out her doll clothes 
along with the family wash. Right, tiny gar- 
ments on a conveyor at the laundry's plant 


Electric Piano 
ls a One-Man 
Orchestra 


MUSICAL tones almost 
identical with those pro- 
duced by a piano, harp- 
sicord, oboe, violin, 
trumpet, French horn, 
and other instruments 
are created by an amaz- 
ing electric piano re- 
cently invented by Lau- 
rens Hammond, of New 
York City. Fitted with 
a single keyboard of 
seventy-two:keys, which 
are operated exactly like 
those of a piano, the electric 
orchestra contains no pipes, 
reeds, strings, hammers, or 
other vibrating parts, but pro- 
duces its tones solely through 
a circuit of tuned vacuum 
tubes. These tones are varied 
over a wide range by means 
of simple controls mounted on 
a panel above the keyboard. 
Volume of sound is controlled 
accurately by a foot pedal. 
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Simple controls above 
the keyboard produce a 
wide variety of tones 


Laurens Hammond, at 
the right, below, reveals 
the inner workings of 
his new electric piano 
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Sailors Get Group Swimming Drills 


EIGHT novices learn to swim at once by a__oner of a military drill. Four lessons are de- 
timesaving method of instruction adopted by’ clared to be sufficient, cutting in half the 
the British Navy. Supported tandem fashion time formerly required. Intensive training 
by the platform shown above in a pool at methods were decided upon when a survey 
Devonport, England, the sailors follow the showed that as many as thirty percent of 
orders of their swimming teacher in the man-_ British sailors were unable to swim. 
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ISH are shot with steel 

arrows by human sub- 

marines who cruise just 
below the surface of the 
water, in a novel variation 
on the sport of underwater 
fish hunting, which has gained 
great popularity along the 
shores of the Mediterranean. 
Donning goggles, and closing 
his nostrils with a nose clamp, 
the underwater hunter places 
one end of a rubber breath- 
ing tube in his mouth, wades 
into the water, and propels 
himself just beneath the sur- 
face by paddling with the aid 
of curious webfoot attach- 
ments strapped to his ankles. 
The open end of the rubber 
tube is held upright. above 
the water by a loop on the 


With a clamp on his 
nose and a breathing 
tube strapped to his 
bathing cap, a swim- 
mer is ready for the 
new style of hunting 
fish under the water 


Cruising along just below 
the surface, he breathes 
through the tube while he 
watches for his prey. Gog- 
gles give underwater vi- 
sion. Left, up with a catch 


POPULAR SCIENCE 





SUBMARINE with arrows 


forehead of his bathing cap, permitting the 
submarine angler to breathe easily as he 
stalks his prey with a curious weapon simi- 
lar in some respects to a medieval crossbow. 
Aimed and discharged like a gun, the weapon 
comprises a long wooden shaft along which 
is stretched a strong elastic cord made of a 
woven fabric. This is held in cocked position 
by a special trigger device. A slender steel 
spear, thin as an arrow, is then put in place 
in such a way that the elastic, when released 
by the trigger, will drive the slim missile 
through the water accurately and with tre- 
mendous force and speed. Photographs on 
these pages show various phases of this un- 
usual form of hunting 

fish under the water. 


Looking like a strange amphibian crea- 
ture, half man, half fish, the devotee 
of the new sport wears webfoot attach- 
ments strapped to his ankles so that he 
can paddle along in the manner of a duck 


Loading the weapon. Somewhat resem- 
bling a medieval crossbow, it uses a 
strong elastic cord to drive a slender steel 
shaft through the water with great force 
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Motor Cycle Equipped for Jungle Trip 


LANNING a motor-cycle 
- trip from London, Eng- 
land, to Capetown, South 
Africa, an English rider 
outfitted his machine with 
the odd framework of pipes 
shown at the left. The pipes 
hold extra gasoline for long 
desert and jungle stretches 
where filling stations are 
few and far between. A 
canvas sheet thrown over 
the pipes and hanging to 
the ground will form an im- 
provised garage to protect 
the motor cycle at night. 





Model Shows 
How Electric 
Waves Act 


How does a wave of 
electricity behave when 
a lightning bolt strikes 
a power-transmission 
line, or a short circuit 
occurs? To demonstrate 
the answer to this ques- 
tion visibly, for purposes 
of electrical research, C. 
F. Wagner, Westing- 
house research expert, 
devised a curious wave 
model on which an elec- 
tric current is shown by 
synchronized movements 
of a row of fifty-six long 


aluminum arms. Movement of metal bars illustrates what happens when a short circuit occurs 
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Pigeon Packs Papoose 
—and It’s a Canary 


DELIVERING a pet canary “piggy- 
back,” to a ten-year-old girl in a New 
York hospital, was a stunt chosen to 
open a national wild-life program a 
few weeks ago. The picture above 
shows the canary nestling in a tiny 
cockpit fastened to the back of a 
homing pigeon, all ready for its 
twenty-mile air jaunt. 


Telescoping Crutches 
Are Adjustable 


ADE of alumi- 

num, an im- 
proved crutch is ad- 
justable to any 
height, and tele- 
scopes into small 
space when not in 
use. The central bar 
and its oblong guide 
may be slid to any 
position when _ re- 
lease buttons are 
pressed. Stops then 
engage holes in the 
bars to lock them. 


Release, right, 
allows crutch 
to telescope 
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Power from Rubber 
Drives Odd Engine 


“RUBBER PENDULUM,” operating as a sci- 
A entific curiosity at the National Bureau 
of Standards, demonstrates a novel way of 
making heat do work. Supported on knife 
edges, a pendulum bar topped by brass 
weights can rock as far from the vertical as 
the tension of rubber bands, restraining its 
lower end, will permit. Warmth from a ra- 
diant heater makes the rubber exhibit its 
unusual property of contracting under heat, 
instead of expanding as most substances do, 
and the shrinking bands pull the pendulum 
upright. At this point a sheet-metal shield 
screens them from the heat, and they relax. 
The momentum of the pendulum carries it 
over to the other side, where the process is 
repeated, and it continues to swing back and 
forth. A steam engine, which likewise trans- 
forms heat into mechanical energy, simply 
uses another working substance—steam—in- 
stead of rubber. In theory, a “heat engine” 
could employ any substance that expands or 
contracts with temperature changes. 











Latest Aids 


YNCHRONIZING light from _ photoflood 

bulbs with the opening and closing of a 
camera shutter, a compact new device is de- 
signed to fasten easily to the side of a cam- 
era. An electric-relay mechanism operates 
the shutter through a cable release when the 
lights are turned on by a special switch. With 
another switch, the flood lights can be turned 
on at reduced brilliance, lengthening their 
useful life, and making it possible to focus 
the camera without the usual glare. 


How the photoflood syn- 
chronizer is used. The 


— —, a Device Centers Pictures 
ate the light switc - 
on Mounting Boards 


AN EASY means for centering photographs 
on mounting boards is provided by the handy 
measuring unit illustrated below. A lower, 
rulerlike member is clamped to the bottom of 
the board and centered by referring to scales 
at both ends. Moveable arms attached by 
thumbscrews are then adjusted so as to place 
the photograph in the center of the board. 


New Chemical Prevents 
Watermarks on Films 


PICTURES unmarred by watermarks are 
said to be assured by a new chemical that is 
simply wiped on negatives before the final 
washing. After fixing and a preliminary 
washing, the films are swabbed on both sides 
with a piece of cotton dipped in a dilute so- 
lution of the liquid. Final washing and dry- 
ing are then accomplished without unsightly 
watermarks forming to ruin the prints. Upright arms center a photo on its mounting board 
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for Photography Fans 


Bracket for Sunshade, 
Filter, and Title Cards 


ATTACHED to the head of a tripod, a 
three-purpose assembly consisting of 
adjustable extension rods holds a cam- 
era-lens sunshade, serves as a filter 
holder, and may be used for making 
movie titles. Shown below coupled to a 
movie camera, the device is available 
for other types of cameras as well. 





Magnifier Leaves Hands Free 


MAGNIFYING lenses set in a pair of roomy gog- 
gles that can be worn even over a pair of ordinary 
eyeglasses are now available for amateur photog- 
raphers, to show when an image is in sharp focus 
during the making of enlargements. Leaving both 
hands free, the binocular unit is also useful for 
examining negatives, and for other darkroom ac- 
tivities. A headband holds it in place. 


Vaporizer Protects Dried Film 


WOULD you like to be able to preserve your developed and 
dried films from damage by scratches, finger marks, and 
liquids? With the apparatus shown at the left and two chem- 
icals furnished with it, you can, according to the manufac- 
turer. Consisting of film spools and a tank equipped with an 
electric heater and a special cap, the device vaporizes the two 
chemicals in the presence of the films to give them a protec- 
tive finish said to be practically damageproof. In addition, the 

protective treatment = safe- 
guards the films against ex- 
tremes of temperature. The 
vaporizing tank can be plugged 
into any household electric out- 
let. It is heated for ten min- 
utes before inserting the film. 
A small quantity of one chemi- 
cal is then placed in the top, as 
: shown at the far left. Later 
vaporizer protect the ; : 
film surface from damage. the second chemical is added. 
Right, a pilot light tells The treatment takes about an 
if the heating unit is on hour to complete. 


Chemicals placed in the 
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There is just one true statement in each of the numbered paragraphs below. Try to pick it out. 
Keep a record of your choices by the corresponding letters, and check your results on page 232 


Me 
a 


Perpetual-motion machines won’t work, 
because of (a) the rotation of the earth 
(b) friction (c) air pressure (d) cosmic rays. 


2 Your household gas meter registers the 
amount you use in (a) pounds (b) gallons 
(c) cubic feet (d) calories (e) kilowatt hours. 


Cocobolo is (a@/) a handsome dark wood 
3 used by cabinetmakers (b/ a beverage (c) 
a Canal Zone naval base (d) the Mexican 
word for ‘‘cockroach.”’ 


4 After a series of transformations, radium 
finally turns into (a) gold (b) carbon (c) 
amber (d) lead. 


5 Solenoids will attract (a) flies (b) light- 
ning (c) songbirds /d) iron (e) customers. 


An autoclave is («) a procession of motor 
6 cscs at.a public ceremony (b) a vessel 
for subjecting chemicals to elevated heat and 
pressure (c) an early form of player piano. 


More than two thirds of the earth’s sur- 
face is covered with (a) land (b) water 
ice. 


3 The twin bright stars in the constellation 
of Gemini are called (a) Scylla and 
Charybdis (b/) Castor and Pollux (c) Damon 
and Pythias (d/) Corsica and Tunisia. 


Important light was shed on the ancestry 
9 of the human race by the discovery of the 
(a) Siamese twins (b) Cardiff giant (c) Gib- 
son girl (d) Piltdown man. 


10 Glass knobs on telegraph poles serve as 


(a) spark gaps (b) lightning arresters 
c) insulators (d) turnbuckles. 
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1] Valence is a term used in (a) physics 
(b) chemistry (c) interior decorating. 


12 You could measure small quantities of 
liquids accurately with a (a) lorgnette 
(b) burette (c/ soubrette (d) barbette. 


13 4 compound rest is (a) the tool car- 
riage of an engine lathe (b) a mark 
used in music (c) a mounting for an equa- 
torial telescope. 


14 Motions of molecules cease at (a) night 
(b) altitudes above 10,000 feet (c 
absolute zero (d/ the equator. 


] Under water, submarines are driven by 
5 (a) electric motors (b) Diesel engines 
(c) steam turbines (d) heavy-duty clock- 
work. 


16 < Asbestos is (a) an animal product (b) 
vegetable product /(c) a mineral 
pd . 


17 Tiny organisms floating in the sea are 
known collectively as (a) flotsam (b/ 
plankton /c/ ectoplasm (d) Oceania. 


18 When ice forms on airplane wings, it 
endangers aviators by (a) freezing the 
gasoline in the wing tanks /b) creating radio 
static (c/) changing the curvature of the wings. 


19 The longest side of a right triangle is 
called the (a) abscissa (U)) hypotenuse 
(c) perimeter (d) salient. 


20: ‘anal rays are / markings observed 
on the planet Mars (b) beams of posi- 
tive ions produced in vacuum tubes (c) large 
skafelike fish hunted in Venice, Italy. 





EARN A DOLLAR 


by sending us a question lively and inter- 
esting enough for use on this page! Sub- 
mit as many entries as you like; each 
one accepted will be paid for at the $1 
rate. No contributions will be returned. 
Address the Question Bee Editor, Pop- 
ULAR SCIENCE MONTHLY, 353 Fourth Ave- 
nue, New York City. 
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TIGERS, L1ONS, AND ALL | 
OTHER MEMBERS OF THE CAT Bf 
FAMILY HAVE FIVE TOES ON 
THE FOREFEET, AND ONLY 
FOUR ON THE HIND FEET? 


HARNEY PEAK, 
in SouTH DAKOTA, 
ELEVATION 7,242 FEET? 


EAST OF THE ROCKIES — \ : 








FPR ARK 





vf 
tv\ Vin 


GIANT 
SNAILS OF 
BRAZIL ATTAIN 


THE 

TAILOR BIRD 
OF INDIA 

AND THE INDIAN 
ARCHIPELAGO 
ACTUALLY STITCHES 
LEAVES TOGETHER 





A LENGTH OF NINE 
INCHES, THEIR EGGS 

ARE SAID TO BE AS 

LARGE AS ONIONS! 





TO FORM ITS NEST? 
ITS BILL IS THE NEEDLE 

AND VEGETABLE FIBERS 
SERVE AS THREADS 








DOMESTIC 
SHEEP GRow 
woo. J 
WILD SHEEP 

GROW HAIRS 
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A NATURAL GAS PLANT 


is THE DITTANY, A 
COMMON HERB OF 
SOUTHERN Europe ? 
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1T EXHALES A VOLATILE 

GAS WHICH EXPLODES 

WITH A FLASH WHEN 
IGNITED / 
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JUICE STRAINER 
Built into a new ex- 
tractor, a mechani- 
cal strainer oscil- 
lates back and forth 
to force the juice 
through openings 


BOILED EGGS without shells are produced by 
this novel device. Raw eggs are broken into four 
metal cups, which are closed and lowered into 
a water container that is heated electrically 


COCKEYED GLASSES. It's lots of 
fun to serve drinks at parties in 
these glasses with crazy stems 


TEAPOT DRIP CATCHER. The 
sponge-rubber bib below keeps tea 
from dripping and holds the lid on 


HOME DOUGHNUT FACTORY. With this electrically 
operated cooker, doughnuts can be made at home just as 
they are in commercial machines. Temperature of fat is 
thermostatically controlled. A dough molder is included 
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BOTTLE JACKET 
Bottled beveragesare 
kept cold in a felt- 
lined fabric jacket 
fitted with a slide 
fastener. It also pro- 
tects the table cover 


CREAM-SEPARATOR MILK BOTTLE. By in- 
serting a special valve in the enlarged neck of 
this milk bottle, the user can pour off the cream 


GRAPE JUICE is 
easily obtained from 
fresh grapes by put- 
ting hen in the re- 
ceptacle at the left, 
and crushing them 


GEARSHIFT STOVE. By moving a 
lever at the side of the new range 
at the right, a housewife can slide 
the oven racks out of the door to 
remove or examine the food safely 





SAFETY TEAKETTLE. When the 
water level in this electric tea- 
kettle becomes dangerously low, it 
tilts backward and disconnects itself 


JULY, 1939 





“What the dickens are you up to?" Joe Clark wanted to know. "I thought 
you were an automobile mechanic—not a ‘bugologist,’ or something." 


Gus Looks for Trouble 


OE CLARK, hustling out of the 

office of the Model Garage into 

the shop where Gus Wilson is boss, 

stopped dead in his tracks and 
stared at his partner in surprise. 

His surprise was justified. Gus seemed to 
be engaged in scientific research. He was 
hunched over his workbench, on which lay an 
engine head. His right eye apparently was 
glued to the eyepiece of a microscope, its base 
and mirror removed, which he held with its 
stage on the engine head. His other hand 
gripped a flaming blowtorch. First he’d play 
the torch’s flame on a few inches of the 
surface of the head; then he’d examine the 
same section carefully through the micro- 
scope. As Joe watched him, he carefully re- 
examined one of the exhaust-valve seats, let 
out a grunt of satisfaction, and looked up. 

“What the dickens are you up to?” Joe 
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wanted to know. “I thought that you were 
an automobile mechanic—not a ‘bugologist,’ 
or something. Why the highbrow apparatus ?”’ 

Gus grinned at his partner. ‘Trouble comes 
in funny places,”’ he said, ‘and sometimes you 
have to turn sleuth and track it down. That’s 
what I’ve been doing for the last three hours 
—tracking down trouble. I just found it. 
Come over here; take a look.” 

He handed Joe the microscope, and indi- 
cated the valve seat. ‘“‘What do you see?” he 
asked. 

Joe squinted through the brass cylinder, 
and said that he didn’t see anything unusual. 

“All right,” Gus said. ‘‘Now wait a ‘min- 
ute.”” He heated the valve seat with the torch 
flame. “Take another look. Now what do 
you see?” 

Again Joe squinted through the microscope. 
“Why,” he said after a moment, “there’s a 
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small crack, right on the angle of the valve 
seat. Funny I didn’t see it the first time.” 

“No, it isn’t,” Gus contradicted him. ‘Heat- 
ing the metal makes the crack expand enough 
for you to see it with the microscope. As a 
matter of fact, it makes the crack expand 
enough for water to pass through it from the 
water jacket. As soon as the metal starts to 
cool, it contracts enough to close the crack.” 

“That’s a new one on me,” Joe said. 

“It was a new one on me, too,’”’ Gus admit- 
ted. ‘“‘Young Dick Coleman—you know him, 
Henry Coleman’s boy, the one who goes to 
engineering college—came in this morning 
with a used roadster he’d bought cheap and 
partly on time up in Boston. The dealer he 
got it from must be a real honest guy. He 
told the kid that the radiator wouldn’t hold 
water for long. He admitted that he’d tried 
unsuccessfully to find the leak, and told Dick 
that if he could locate it and fix it up, he could 
take what the job cost him off his monthly 
payments. 

“Well, Dick’s a clever kid with cars, and he 
thought that finding the trouble would be easy 
enough, and that maybe fixing it wouldn’t be 
much more difficult. 

“He drove the job down from Boston, and 
had to stop and put water in the radiator 
every forty or fifty miles. When he got home, 
he swore that he’d spend his whole vacation, 
if he had to, trying to find that mysterious 
leak. There was no trace of water in the 
crankcase oil pan. He put air pressure on the 
radiator, but couldn’t find any sign of a leak. 
The gasket on the engine head was good as 
new. 

“So he went to work on the engine itself. 
He took off the head, washed it with gasoline, 
and went over it carefully for cracks. Then 
he put it in a tub of water, boiled it to remove 
every last trace of grease and oil, and went 
over it again. Still no cracks. He examined 
the block, inch by inch. Still nothing doing in 
the leak line! 

“Apparently there was no leak—but the 
water was going somewhere. Naturally 
enough, young Dick was up a tall tree. So he 
towed the job around here to the shop, and 
asked me to take a look 
it it. 

“T know Dick well enough 
to know that anything he 
does on a car he does care- 
fully. But I thought that 
somewhere in the engine 
head there must be a crack 
so small that he hadn’t seen 
it—maybe so small that I 
wouldn’t see it, either. So 
I sent him around to borrow 
one of Doc Marvin’s mi- 

roscopes—this fifty-power 
glass that I have here. 
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Even If It Takes One of 


Those Microscopes That 


the “Bugologists”’ Use, 
the Model Garage’s Boss 
Finds Hidden Car Troubles 


BY MARTIN BUNN 


“When Dick came back with the micro- 
scope, I took off its base and mirror, leaving 
the stage in place so I could brace it against 
something solid, and went over every inch of 
that engine head with it. But I couldn’t find 
any indication of even the smallest crack. 
And then I was up a tree! 

“While I was smoking a pipe and thinking 
the puzzle over, I remembered something 
that Dick had told me—that the radiator 
didn’t lose any water while the car was stand- 
ing in the garage. That gave me an idea—that 
maybe a crack opened somewhere and let the 
water leak out only when the engine got hot. 
So I started heating a few inches of the head’s 
surface with the blowtorch, and then examin- 
ing it through the microscope before the 
metal had time to cool off. At last I found 
the crack I showed you.” 

“Good work, Sleuth!” Joe upplauded. “But 
what’s the answer for Dick?” 

“There’s only one answer for Dick,’ Gus 
said. ‘““A new engine head. He will be able to 
take what it costs him off the balance that 
he owes, and when he gets it, he’ll have a car 
that will do him all right for the rest of his 
time in college.” 

“‘Here’s another detective job for you, Gus!” 
Joe Clark called from the office door a couple 
of hours later. ‘Mrs. Miller is on the phone, 
and she says that her car is acting in such a 
funny way! She wants to know if you can 
fix it for her right now.” 

“Oh, gosh!”’ Gus groaned. “That woman! 
All right, tell her to bring it over.” 

Mrs. Miller drove into the shop less than 
ten minutes later, and began to talk before 
she was halfway out of her sedan. 

“Oh, Mr. Wilson,” she gushed, “my car is 
acting in a way that is just too, too mysteri- 
ous! I’m sure that there must be something 
dreadful the matter with it. But no matter 
how bad it is, I know that you'll be able to 
fix it for me so that I can get over to Pleasant- 
ville in time for Mrs. Bunker’s tea. I always 
say to Mr. Miller: ‘Henry, I think that Mr. 
Wilson is just too, too marvelous with ma- 
chinery!’ Why, only the...” 

Gus managed to edge a few words into the 
torrent of Mrs. Miller’s 
flood-stage conversation. 
“‘Now, this mysterious trou- 
ble...” he suggested gently. 

“Oh, yes—the trouble,” 
she said. ‘Really, it’s too 
queer for words! The car 
runs perfectly until I get 
up to twenty-five miles an 
hour. Exactly twenty-five 
miles an hour! Then the 
motor stops, and the car 
slows down. And then the 
motor starts again, and runs 
all right until I again get 
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up to twenty-five. Now, Mr. Wilson, what in 
the world do you think is the matter?” 

“Perhaps we'd better take a little ride 
down the road,” Gus suggested. ‘You drive, 
please.” 


Gus put down the hood, and got back into 
the car. “I'll have to ask you to take me for 
another little ride, Mrs. Miller,’”’ he told her. 
“Yes, I realize that you are in a hurry, but 
I have to find the trouble 
before I can fix it!” 





Mrs. Miller succeeded in 
backing her car out of the 
shop without hitting any- 
thing, and headed down the 
road. Gus kept his eyes 
fixed on the needle of the 
speedometer. It climbed 
up to twenty-three—twen- 
ty-four—twenty-five- 

The instant the needle 
reached the twenty-five 
mark, the engine quit as if 
some one had turned off 
the ignition! The car 
slowed down. Then, as 
suddenly as it had stopped 
pulling, the engine caught 
hold again, and ran 
smoothly. 

‘“‘There!’’ Mrs. Miller 


the summer. 





GUS SAYS: 


Most people do a lot of 


long-distance driving during 
That's fine for 
everybody, but what's the 
fun of tiring yourself out by 
trying to turn a nice two-day 
trip into a one-day race? 
Stop before you're tired, and 
rest. Then go on next day. 
You'll drive better and have 


a much safer trip. 


Again, Mrs. Miller 
backed the car out of the 
shop. When they were on 
the road Gus crouched 
forward, with his head 
half under the cowl. As 
the car’s speed increased, 
he saw the speedometer 
cable move very slowly 
over toward the bare spot 
in the insulation of the 
dash wire. ‘Faster, please,” 
he said. “Up to twenty- 
five.” 

As he felt the car’s 
speed increase, he saw the 
cable move still closer 
to the worn insulation. 
Suddenly there was a flash, 








said, triumphantly. “Didn’t 
I tell you!” 

“You did!’ Gus admitted. ‘Now, if you'll 
drive back to the shop, I'll try to find the 
trouble.” 

Back in the shop, with Mrs. Miller fidget- 
ing about being late for her tea date and 
keeping up her ceaseless flow of chatter, Gus 
carefully checked the car’s wiring system. 
Everything seemed to be in the best of 
condition. 

He was pretty well stumped, and Mrs. 
Miller was getting badly in his hair. Sudden- 
ly, he had a hunch. That speedometer—and 
the engine always stopping just when the 
speedometer needle reached the twenty-five- 
mile mark on the dial. The speedometer must 
be the key to the mystery of the engine’s 
unusual behavior! 

Lifting the hood, he carefully traced the 
speedometer cable to and through the cowl, 
and to the dashboard. He noticed that there was 
a sharp bend in the cable just after it passed 
through the cowl, and that not more than 
an eighth of an inch from that bend there 
was a small spot where the insulation of the 
“hot” dash wire had been worn through. 


He had to stop for water 
every forty or fifty miles 


and the engine quit. As 
the car slowed down, the 
cable began to move back toward its original 
position. Then there was another spark, and 
the engine began to fire evenly again. 

Gus withdrew his head from under the 
cowl, straightened up, and laughed as he 
looked at Mrs. Miller. “That one had me 
stopped for a while,” he said. “Stopped dead! 
Don’t bother driving me into the shop. I 
can take this bug out in half a minute, and 
you'll be in plenty of time for your tea 
party.” 

“You’re so wonderful with automobiles, 
Mr. Wilson!”’ Mrs. Miller enthused. “But do 
tell me just what is the trouble that it took 
you so long to find, and that you will be able 
to fix so quickly.” 

Gus groaned—mentally. ‘‘Well,’” he started 
to explain, “you know, of course, how a 
speedometer works. The cable .. .” 

“Oh, yes—the speedometer!” Mrs. Miller 
was bright, if vague. “Yes, I know about 
that— it tells you how fast you’re going.” 

“Yes,’’ Gus said. “Yes. Well, the cable has 

do you know, Mrs. Miller, I think it would 
be better if I fixed (Continued on page 230) 
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The model is 7%” 
long but could be 
made bigger. This 
new liner is the 
largest to make her 
maiden trip in 1939 
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S THIS issue goes to press, the new 
Cunarder Mauretania, the largest 
ship to be completed in 1939, is 
running her speed trials preparatory 

to entry in the transatlantic service. Her 
name, needless to say, is already famous in 
the annals of ocean steamships for the ex- 
traordinary performances of the first Maure- 
tania, which held the blue ribbon for more 
than twenty years. Looking at the beautiful 
lines of the new ship and re- 
membering all the progress 
in shipbuilding since her 
predecessor was launched, 
one feels that the new Mau- 
retania will carry her fa- 
mous name with honor and 
maintain the high prestige 
of the Cunard Line on the 
Atlantic. 

We are indebted to the 
Naval Architects Depart- 
ment of Cunard-White Star, 
Ltd., for the plans of the 
ship on which our model is 
based. The scale is 1” equals 
100’ as in previous models 
of this series; however, a 
larger model may be made 
by doubling all the dimen- 
sions given. The drawings 
below are full size and show 
how the model is built up 
by our usual method of 


using thin wooden layers. See TARRCRN 


The various small details 
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are indicated on the drawings and also shown 
clearly in the photographs. 

If a full hull model is desired, A and B 
can be one piece of wood; and, in fact, any- 
one adept at carving can shape the entire 
hull up to F out of one block. The super- 
structure is easily assembled after cutting all 
wood and paper to the shapes shown in the 
plan. The layers that do not come out to the 


. Side of the ship are represented by shading 


 Paabaes tie) 





" 
BLACK SECTION AT 2 
S 
Noor 





YM LL) 
— N° G (WHITE) R O 








C (BLACK) 


_— B (RED) 
Ps 








A (RED) 




































































rib ASLEEP IN. 


BED ARS EE ei ge BL 








in the side elevation. These are set in 3/16”. 


The beginner may omit the suspended life- 


boats and the window strip, if he finds the 
task too tedious, without seriously affecting 
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8 Lifeboats 
MISCELLANEOUS 

pe. thin, stiff card or Bristol board 
1” by 8” for P, M, all X items, window 
strip, and rudder. 
thin needles 1%” long for 
small pins (1%”) for posts. 
small pins (*.”) for screws (propellers). 

Thin, stiff wire for booms, davits, etc. 

2 pe. aluminum tubing 5/16” round by 
°s” long for funnels. 

No. 100 black cotton thread and No. 100 
white cotton thread. 

Black, white, brown, and red paint. 


masts. 


Note: All dimensions are give in inches. Piece A 
and the rudder and screws are not required for 
a water line model. The width of 1” is nominal; 
actually the width of the model is 15/16”, but the 
reduction in size will be taken care of by the 
sandpapering necessary the hull and 
superstructure. 


to shape 


Mosques and Mirror Lakes 
Decorate These Book Ends 


IN THESE unusual book ends a small mirror 
forms a clear pool in the foreground and gives 
a sparkling reflection of the white mosque sil- 
houetted against a dark, star-studded sky. Cut 
the two bases and the two rounded blocks'from 
1” wood, Jig-saw the two mosque shapes from 
1%,” wood and glue them to the end blocks. 

Cut two pieces of mirror glass 1%” shorter 
and 14” narrower than the bases, and make a 
tiny frame to fasten to the base around each 
mirror. Assemble the book ends with glue 
and slender brads. Undercutting the bases 
and filling the hollows with melted lead will 
give extra weight to the book ends for hold- 
ing extra heavy books. 

Enamel the sky midnight blue with white 
stars, the mosque white with tan windows 
and lines and a tan door, the trees dark 
green, and all the other surfaces of the book 
ends silvery gray.— HAZEL F. SHOWALTER. 


the appearance of the model. In that case 
all the lifeboats should be attached directly 
to deck P. 

The funnels are cut from aluminum tubing 
which has been pressed to the desired oval 
shape. The masts, derrick booms, posts, and 
similar parts should all be painted before 
assembly, then inserted into drilled holes. 

The underwater portion of the hull is 
painted bright red. The hull from C to F is 
dull black. The hull above F and the entire 
superstructure is painted flat white. The 
masts, derrick booms, and hatch covers are 
a light brown, while the posts are white. The 
funnels are bright red with black tops. The 
two thin stripes on the funnels are best 
shown by loops of No. 100 black cotton 
thread. Since these stripes are a beading in 
the prototype, there is no objection to the 
raised thread. 

If the window strip is used, piece G should 
be slightly narrower than F and P to allow 
for the thickness of the paper. The ‘‘teeth” 
of the strip should just touch the underside 
edge of P. In making the davits, allow suf- 
ficient length of wire so that the ends can be 
inserted in holes drilled in G after passing 
through P. The shape of the davits is shown 
in the cross section marked No. 2. Insert the 
davits before fastening the window strip. The 
boats are then attached to the davits with 
drops of glue. A very fine (No. 80) drill is 
indispensable for this work. 


A mirror is set in the 
base of each book end 
to reflect the mosque 
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STURDILY BUILT 


End Table 


OF MODERN DESIGN 





ADE of red gumwood, this modern end 
M table solves the problem of where to 
put magazines, books, a small radio set, 
smoking accessories, and other knickknacks. 
It was made of 12” wide boards and is 35” 
long, but the dimensions should be adapted 
to suit the chair beside which it is to stand. 


Reviving an Old Cedar Chest 


CEDAR chests that have lost most of their 
characteristic aroma can be revived by ap- 
plying a few drops of oil of cedar to the in- 
terior surfaces and 
rubbing them in well 
with a _ soft cloth. 
Close the chest for a 
short time before put- 
ting in any clothes so 
that the wood will 
have a chance to ab- 
sorb all the oil. This 
treatment can be re- 
newed from time to 
time as necessary, but 
don’t overload the 
wood with the oil or 
it might stain the 
clothes.—R. D. M. 
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This handy end table consists merely of four wide 
boards, two narrow rear uprights, two round front 
posts, two long round feet, and a back of plywood 


The construction is of the simplest variety. 
The joints between the top and the end pieces 
are doweled, and the middle and bottom 
shelves are fastened with screws. The ply- 
wood backing is bradded into rabbets. The 
two round supports are 114” in diameter and 
doweled top and bottom. The feet are pieces 
of the same stock, slightly flattened length- 
wise, and screwed under the bottom shelf 
of the table.—-GEORGE E. BASICH. 





Rubber-Padded Lawn Mower 


A PIECE of discarded garden hose attached 
to the cross brace of your lawn mower will 
help protect young trees and shrubs from 
being injured. The hose should be cut some- 
what longer than the width of the mower. 
Run a dowel inside to form a backing, and 
use a Sharp knife or hack saw to sever the 
hose spirally. After removing the dowel, put 
the hose over the brace and bind both ends. 
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Wire Clips Adjust Venetian Blinds 








With wire clips bent as shown 
below and applied as at the 
left, a Venetian blind can be 
adjusted so any part remains 
open while the rest is closed 


WIDTH"A" FOR 


VEN with the latest refinements, Vene- 

tian blinds are not completely adapt- 
able to every need for light and ventila- 
tion. However, by making a set of wire 
clips as shown from a wire clothes hanger, 
any blind may be adjusted so as to have 
any part of the top or bottom open for 
ventilation while the remainder of the 
blind is closed to exclude the dazzling sun- 
light.—DON R. FOSLER. 


Base for Mounting a Transfer File 


WHEN a so-called 
“transfer file’’ has to 
be used in place of a 
regular filing cabinet 
in order to save ex- 
pense, it pays to make 
a wooden base of the 
type illustrated. The 
size of the base will 
depend upon dimen- 
sions A, B, and C of 
the transfer file. 

Mounted in this 
way, the file will be 
found adequate for 
use in the home or a 
small shop, or in a 
temporary office, such 
as on a construction 
job. Four of the 
drawer units can be 
stacked, one on top of 
the other, like a reg- 
ular filing cabinet.— 
GEORGE M. CLARK. 
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Base for holding one 
or more transfer files 
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Making Nail Set 
in an Emergency 


IN AN emergency a nail 
set can be made in a few 
minutes from a tenpenny 
or other large nail. Cut 
off the point with hack 
saw or grinding wheel, 
clamp the nail in the vise, 
indent the end by tapping 
it with a center punch, 
and taper or bevel the end 
on the grinding wheel as 
shown.—ALBERT W. STEIN. 
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Steel Wool and Furnace Cement 
Repair Cracked Castings 








i 

ANY large cracks and breaks in cast-iron furnaces | 
and stoves can be repaired by using coarse steel | 
} 

| 






wool in combination with furnace cement. The cracks 
or opening are stuffed with the steel wool, then the 
furnace cement is worked in thoroughly. The steel wool 
will even hold a broken part in place while the cement 
is being applied; furthermore, should the cement shrink 
and crack at any time, the strands of steel will retain 
it in position and prevent the broken piece from falling 
out. Steel wool makes an excellent foundation for iron 
cement, asbestos cement, stove cement, or any other 
semiplastic material while being applied and drying. 
This expedient is particularly valuable for patching up 
old stoves and furnaces that have gaping holes caused by 
rust and breakage.—IRVING H. HEGEMAN. 



























Strong Cotter-Pin Puller 


EVEN large and stubborn cotter keys cannot re- 
sist the persuasion of the unusually powerful puller 
illustrated. It should be made from a good grade 
of tool steel. The lever is bent as indicated, and a 
slot is made in it through which the adjustable 
screw hook is inserted. 
In use, the hook is en- 
tered in the eye of the 
cotter and the thumb 
nut screwed up until 
suitable leverage may 
be obtained. As the cot- 
ter is pulled, the nut is 
screwed up more to 
give better leverage.— 
CHARLES H. WILLEY. 























Very Small Nails Started 
with Aid of Bobby Pin 


WHEN very small finishing nails or brads have 
to be started in hardwood, one’s thumb and finger 
are often in the way of the hammer, yet it is quite 


difficult t ss th ints f h into tk ° ° 
wimex=< =~ ie eo 
to Fit Under Gable 


stay in place until they 

can be given the first tap. 

In such cases, a common IF A NUMBER of wood shingles have 

bobby pin may be used as to be cut at an angle—as, for example, to 

a holder. It will grip the fit under the gable end of a roof—time 

nails more securely than can be saved by nailing a strip of lath 

a pair of tweezers, and or a board on the end of the bench as 

with it the smallest brad illustrated above. The shingles are 
placed against this simple jig and the 
unwanted ends are then merely cut off 


can be placed exactly 
where needed. The brad 

square with the edge of the bench as 
required.—N. W. 


















is gripped near the open 
end of the bobby pin. 
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Roofin 
Og ile 


MAKE TO SUIT SIZE 


HOULD your garage hap- 

pen to be of the flat-topped 

variety, you can convert 

the roof at moderate ex- 
pense into an attractive sun 
deck. It will give you a com- 
fortable and comparatively pri- 
vate place to lounge in, and you 
won’t have to stir a _ stone’s 
throw from your own home to 
enjoy it. 

Possibly the roofing already 
on the garage will bear walking 
upon, but if there is any doubt, 
cover it with 20-0z. canvas. A 
new garage can, of course, have 
its roof constructed for this 
purpose. One good method is to 
tack a layer or two of building 
felt over the roof sheathing 
boards and mop the _ surface 
with hot tar or asphalt, and 
upon this lay the best grade of 
65- or 75-lb. roll roofing. It is 
assumed that the roof is well 
supported below so that there 
will be no sagging to cause a 
depression in the middle that 
will catch and hold rain water. 

If you are inclined to go to 
the extra expense, a dark brown 
linoleum over the roofing will 
be attractive, especially if inlaid 
with a “compass card’ design 
or if such a design is painted 
over it in bright colors. 

The frames for the canvas 
windbreak shown in the accom- 
panying illustrations are of 
wood, but galvanized iron pipe 
can be used instead, although 
somewhat more expensive. The 
wooden uprights, which are an- 
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chored with two galvanized angle brackets each, should be 
carried up as high as you require for privacy. Ropes 
threaded through holes in the posts serve as railings in case 
the canvas is taken down. At the bottom the canvas is 
laced to screw eyes in the floor, and over screw heads or 


hooks along the top rail. 


Illumination is provided by one or two standard flood- 


light hoods such as are used in 
gardens, and at the entrance a 
bulb is wired in a bosun’s or oth- 
er suitable lantern. A ship’s bell 
carries out the marine motif. 
Access to the sun deck is by a 
ship’s ladder with rope rails. This 
can easily be arranged for pull- 
ing up at night or removing en- 
tirely when the family is away. 
This deck is not only a pleasant 
retreat on a lazy afternoon, but 
it can be used at night as a sleep- 
ing place. It is especially useful 
when there are emergency guests. 
Two or three sun couches, built 
as illustrated, can be used day or 
night. Each is merely a wooden 
frame laced with rope to support 
a pad or mattress. An iron frame 
at one end supports a sunshade. 


HARNESS 4 


34. GALV. PIPE 
AND TEE 


Double garage with well-furnished sun deck. The 
original was built for Mrs. Margaret Cope and 
Miss C. C. Ray and is on Balboa Island, Calif. 
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Framework support- 
ing the canvas wind- 
break. The ropes 
serve as railings in 
case the canvas has 
to be taken down 


How the ladder is 
constructed. It can 
be arranged to pull 
up at night if the 
marine deck is used 
as sleeping quarters 
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SIGNS 


ADD SPARKLE TOA 
Model Railway S 
Layout 


INIATURE neon and 
flashing signs can be 
easily made up and in- 


cluded as a part of the scenic 
effect of your model railroad 
system. They add much to the 
realism of factory or commer- 
cial buildings, especially when 
illuminated at night. 

In the popular type of flasher 
sign, the miniature light bulbs 
are actually pinholes made in 


the sign and illuminated with two or three 


small light bulbs placed in a tin reflector at 
the back. It may be necessary to back the 


Light glowing through colored celluloid gives a neon-sign effect 








Factory and business 
buildings along the 
right-of-way require 
signs to make them 
look really natural 


Behind the sign, two 
or three small bulbs 
flash on and off and 
light up the pinholes 


sign with cardboard so that no light will be 
seen except through the pinholes. Tissue pa- 
per should be placed between the bulbs and 
the sign to produce an even 
diffusion of light. Install a 
flasher button of the type used 
for Christmas tree lights. 

The neon sign is just as sim- 
ply prepared and is perhaps 
even more decorative. Colored 
celluloid, the full size of the 
sign, is painted with flat wall 
paint of any desired color. Be- 
fore the paint is completely 
dry, the letters are traced on 
the sign and the paint scraped 
away, permitting the light to 
shine through the colored cel- 
luloid. Like the other sign, it is 
backed with a bright tin reflec- 
tor containing small light 
bulbs.—J. W. CLEMENT. 


Water Glass Imitates Ripples on Painted Lake 


IF YOU have a model railroad layout or any 
other type of miniature scene that has a 
painted lake, waves can be imitated by brush- 
ing a solution of silicate of soda (water glass) 
on the painted surface. Being a water-soluble 
substance, the silicate of soda will tend to 
creep on the painted surface and roll up into 
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tiny waves. The thinner the solution, the 
smaller will be the ripples produced. In about 
two weeks’ time you will notice a white crys- 
tallization around the edge of each ripple. 
Use a stiff brush to remove the excess crys- 
tallization, leaving a faint frosty edge similar 
to that produced by real waves.—cC. V. 
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Streamline Leeboards 
HELP WIN CANOE CHAMPIONSHIP 


the so-called ‘floating’ rig de- 
scribed in a previous issue 
(P.S.M., Sept. ’38, p. 58) enabled 
Herb Perlmutter, of City Island, N. Y., 
to win the Atlantic Coast class ‘“‘B” 
Sailcanoe Championship last year. He 
took seven of the eight races in which 
he finished and came in second in the 
other. The leeboards, being long and 
narrow, add considerable speed, be- Side and edge views of the leeboards and a 
sides allowing the canoe to point bet- diagram to show importance of setting them 
ter into the wind and come about parallel to the keel. Below, full racing rig 
easier. 

Two pieces of straight-grained mahogany 
7%,” by 10” by 5’ 4” and two pieces of oak 
7%" by 7%” by 18” are needed. The mahogany 
is tapered and rounded, both in thickness and 
width, to the dimensions shown. The edges 
are rounded from the top down to a stream- 
line starting where the bracket hole is drilled, 
and the streamlining is continued down to 
the tip. The oak piece is doweled with wa- 
terproof glue to each leeboard, and rounded 
to form handles for lifting the leeboards. The 
whole assembly, particularly below the wa- 
terline, must be varnished as smoothly as 
possible. A hole is drilled in each board for 
the bracket bolt, and a washer is screwed to 
each side of the hole in both boards. 

For the utmost efficiency from these or any 
leeboards, attach them to the canoe ashore. 
Make sure that the brackets are not twisted 
and that each leeboard is exactly parallel to 
the keel.— WALTER GOTTLIEB. 


See leeboards combined with 
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When the cabinet is not re- 
quired for other purposes, it 
fits in the space generally 
found under the kitchen sink 


SMALL 


Rolling 
Cabinet 


SAVES STEPS 
IN KITCHEN 


























3 


The cabinet can be 
rolled out to serve 
as a seat and it 
is equally conven- 
ient for stacking 
dishes after meals 


HANLEY 





N A KITCHEN that is short of cup- 
board room, this little cabinet will 
be found useful. It may be rolled 
around where needed and finally 
pushed out of the way in that waste 
space generally found under the kitch- 
en sink. Besides being a cupboard, it 
serves as a seat and as a place for 
stacking dishes at meal times. 
General cabinet construction is fol- 
lowed. The drawing calls for a top 
s” thick, but with the linoleum glued 
on, it will be *%4” thick and will then 
fit snugly in the metal edging, which 
may be purchased. Special metal 
strips with adjustable brackets for the 
shelf may be obtained in most hard- 
ware stores; otherwise one may fasten 
a permanent cleat across the end of 
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the cabinet, in which case a good — - 
height for the shelf is about 101%” \ ; 
above the bottom of the cabinet. IST 

If the top is to be fastened with the ini eats @ F MATERIAL S 
ten cleats indicated in the drawings, No. cription No. T. Ww L 
cut slots in the top rails before the Legs a i ae 
assembly of parts is under way. Rewnt, fails 2 1% 1% 22% 
One may obtain metal cleats at the End rails” 2 a 
hardware store to fasten the top if Bottom cleats : 
desired. Recesses can be cut out of TOP Cleats 2 


the door stiles for the full thickness Bottom 1 
of the hinge. Shelf -. % 
If the cabinet is to be painted, lac- Door stiles 2 ; 
quered, or enameled, there will be eed rails 4 
no harm in pinning the tenons of the End Pm (3 ply) 1 
rails in the legs with finishing nails oor panels (Spl ,) 4 
after the glue has set. Such nail 25 Filler for inside end ~ 
holes will have to be puttied after NOTE? Aa ecod , 2 % 410 
the priming coat. Likewise, a nail ; * Sound wood may be used, 
here and there through the bottom _ p MISCELLANEOUS 
rails into the bottom of the cabinet [| No. Rw Description 
will add extra support and strength. 2 Door knobs 

After the linoleum is glued to the 2 pr. Butt hinges 21,” ay 
top, it should be clamped between = Steel edging ee tae 1% 
boards overnight to insure a flat top. Steel corner pieces for top co | 
A set of trip catches will be neces- 4 Grt-anet - = 
sary at the bottom of each door, and . wheels casters with 92” | 
a set of hooks should be set in the 4 Linoleum, 34” by 15” 
doors for hanging the dish pan and [| —— metal Strips and 
drying rack. Details may be varied | 2 Sets ftan oa Support shelf 
to suit individual requirements. 3 Brass hooks for Gene” — 
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Details of the principal parts, each numbered to agree with the assembly drawings and list of materials 
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The home of 25-year-old Julian Knapp 
as it nears completion. Although he 
had had n 
did nearly all the work without aid 


previous experience, he 


N ONE of the main highways leading 
into Ware, Mass., stand a two- 
story dwelling and two chicken 
houses. Built by one man in his 

spare time, they might be called monuments 
to ambition. Julian Knapp was earning only 
$15 a week as a truck driver when he decided 
that he wanted to own a farm. His friends 
advised against it. “You won’t like farm- 
ing,”’ they said. ‘You'll be in debt for life, 
and it will be a waste of money.” But he 
refused to be dissuaded. 
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Truck Driver Builds House 


Although he supports his mother and takes 
care of all household expenses, he managed, 
by careful saving, to accumulate $1,000. He 
had never attempted carpentry before; never- 
theless, he decided to build two large hen 
houses on a three-acre plot he had acquired. 
It was hard work, made doubly hard because 
every day he had first to drive a 21 -ton 
truck around the city for eight hours before 
he could take up his hammer and saw. 

With the chicken houses completed, Knapp 
began to plan his home. Innumerable visits 
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Guildcrafter’s Feat Is High Spot 
in News from Home Workshop Clubs 


were made to the public library; books were 
borrowed from friends and from the Ware 
Homeworkshop Club, of which he is a mem- 
ber. An architect drew up the plans and 
showed him how to read blueprints. He dug 
the foundation, made his own forms, and 
erected the house with hardly any help. A 
hurricane and flood last year carried away 
part of his lumber and tools and wrecked his 
chicken houses, but even this blow did not 
discourage him. 

Fourteen weeks after he started the foun- 
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dation, he moved in. The out- 
side porches are missing, and, 
indeed, some plastering and 
plumbing still remain to be 
done on the inside, but even 
this work will soon be com- 
pleted. Knapp estimates that 
approximately eighty-five per 
cent was done without any 
outside help. 

Several weeks ago Knapp 
told his experiences before 
the Ware Homeworkshop Club 
and thanked the members 
for their assistance. He ad- 
mitted that the difficulties 
encountered often appalled 
him temporarily, but he al- 
ways managed to surmount 
them. “Now I feel I have 
done a fair job, at least for 
a first effort,” he said. ‘The 
house is not perfect—it has 
its faults. But if we didn’t 
make mistakes, we would 
have nothing to learn.” 

Members of other clubs af- 
fillated with the National 
Homeworkshop Guild have 
also succeeded in noteworthy 
projects. The Brunswick (Me. ) 
Homeworkshop Club recently 
made sixteen pieces of scen- 
ery for the Brunswick High 
School. Programs this spring 
have included demonstrations 
of hard and soft soldering, 
electric wiring, and planing. 

The Ashland (Ohio) Home- 
workshop Club has voted to 
have an exhibit at the hobby 
fair sponsored by the local 
Rotary Club. R. M. Boffen- 
myer demonstrated cane 
weaving recently ... Metal 
spinning and wood turning 
were demonstrated by Paul 
Alford when the Sohio Home- 
workshop Club of Cleveland, 
Ohio, met in the workshop 
of W. P. Gibbons... To il- 
lustrate the use of circular 
saw, shaper, and sander, F. C. DeBoe made a 
frame for the charter of the Vicksburg 
(Miss.) Homeworkshop Club... The Bison 
Builders Guild of Buffalo, N. Y., hopes to 
have its model railroad layout completed 
within a month . . . Demonstrations of de- 
veloping and printing photographs, and on 
gluing and the uses of precision tools and 
hand grinders have been given before the 
Saginaw (Mich.) Homecraft Club. 

Meetings of the Ohio Valley Homecraft 
Guild are held in the various manual training 
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Entries of the Columbus (Ohio) Homecraft Club in the wood- and metal-working section of the Central Ohio 
Hobby Show. Despite the large number of contestants, the club members were able to win seventeen prizes 


shops of schools in Wheeling, W. Va., and 
vicinity so that large groups can be accom- 
modated and so that new members from va- 
rious nearby communities will be attracted. 
The school instructors are always in attend- 
ance. 

Charles Morgan, of the Juniata Home- 
workshop Club, Philadelphia, Pa., won a 
prize for his penknife carving at the Phila- 
delphia Hobby Show. At present, most of 
the members are working on models. 

R. V. Mead was in charge of the exhibit 
held by the Newton (Mass.) Homecrafters 
Club. A. A. Dulac demonstrated wood finish- 
ing at a recent meeting ... The Preston 
(Ont., Canada) Homecraft Club gave away 
a library table to raise money... ‘Power 
Within,” a moving picture, was enjoyed by 
the Wilmerding (Pa.) Homeworkshop Guild 
... The Nutley (N. J.) Homeworkshop Guild 
celebrated its first anniversay with a party 
at the home of Robert Ide... As a gesture 
of friendliness, the South Shore Homework- 
shop Club, Quincy, Mass., sent a telegram to 
the New Bedford Woodcraft Club wishing 
the members success with their exhibit. . 
Cecil Black gave a talk on commercial pho- 
tography at the anniversary meeting of the 
Riverside Homecrafters Guild, Jeffersonville, 
Ind., held at the home of Walter C. Vertreace, 
secretary . . The Denver (Colo.) Home- 
workshop Club has distributed toy patterns 
to its members so that work can begin at 
once on the Christmas project. 

With the money raised from its annual 
auction of articles made by members, the 
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Jacksonville (Fla.) Homeworkshop Club has 
purchased three orthopedic wheel chairs for 
crippled children at a local hospital and do- 
nated nearly $50 to the Optimist Club for 
work among underprivileged boys. 

Carving plastics was demonstrated to the 
Ware (Mass.) Craftsman Guild by Garven 
F. Williams, who brought two cases of his 
work to the meeting for display. Several 
reels of movies were shown by Stuart D. 
Pike, an engineer at the Quabbin Reservoir. 
John J. Vertic has made a large banner for 
the club. 

The Bushwick Homeworkshop Club, Brook- 
lyn, N. Y., has rented a room 10’ by 50’ which 
will be equipped as a model workshop. 
Projects constructed by members will be on 
display at all times. 





How to Organize a Club 


Do ANY of your neighbors and other 
nearby residents own home work- 
shops? If so, band them together 
into a club and you will then be eligi- 
ble to receive the many free benefits 
that the National Homeworkshop 
Guild, 347 Fourth Avenue, New York, 
distributes to hundreds of such 
groups. For complete information, 
send a large (legal size), stamped, 
and self-addressed envelope. 
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The Fireside Homeworkshop Club, 
New York City, plans to purchase a 
woodworking lathe for the club work- 
shop ... Frank P. Tompkins dem- 
onstrated the engraving of name 
plates before the Peekskill (N. Y.) 
Homeworkshop Club... The Rodeo 
(Calif.) Homeworkshop Club recent- 
ly visited the shop of a cabinetmaker 
who showed the members how to 
make cabinet doors and how to use 
power machinery Programs of 
the Freeport (N. Y.) Craftsman’s 
Guild have included demonstrations of 
tool sharpening and use of the steel 
square, two exhibits, and the making 
of toys for poor children . . . Lathe 
demonstrations were given by mem- 
bers of the Apollo (Pa.) Homecraft 
Club when it met at the home of 
Laird Boarts Two exhibitions 
have been sponsored by the Petrolia Wood- 
workers Club, Wellsville, N. Y. 

A moving picture, “The development of 
the Lathe,’ was shown to the Mt. Gilead 
(Ohio) Homeworkshop Club... The White- 
hall (N. Y.) Homeworkshop Club is estab- 


Brunswick (Me.) Homeworkshop Club making scenery for the local high 


school. 
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Three meetings were devoted to constructing sixteen pieces 


Carl Stargardt, toolmaker and vice president of the club 
in Muskegon, Mich., demonstrates uses of the engine lathe 


lishing a club workshop . . . Members of the 
St. Joseph (Mich.) Homeworkshop Club spent 
an interesting evening learning the uses of a 
motorized hand tool ... In appreciation of 
the work Professor A. C. Easton has done as 
instructor for the Lincoln (Nebr.) Home- 
workshop Club, the mecm- 
bers presented him with a 
set of tools. The meeting 
was held at the home of 
Mr. and Mrs. J. J. Buck, 
and a vase was given to 
Mrs. Buck L. Hull 
showed color pictures at a 
meeting of the Mazda 
Homeworkshop Club, Eu- 
clid, Ohio . . . The Liberty 
Rock Craftsmen, Devon, 
Conn., have begun Work 
on a toy project. 

The enthusiastic coop- 
eration of the Columbus 
(Ohio) Homecraft Club 
with the Columbus Junior 
Chamber of Commerce 
was largely responsible 
for the success of the Cen- 
tral Ohio Hobby Show. 
Secretary Carl L. Phalor 
reports: “Dan Fulmer, a 
past president and very 
active member, was head 
ringmaster of the show 
and opened it with a radio 
address. Our president, Dr. 
William Palchanis, was 
chairman of the wood- 
working and metal-work- 
ing exhibits and gave a 
fifteen-minute radio talk 
from the floor of the 
show, describing the prize- 
winning entries.” 





Comical Figure in Overalls Serves as a Shade Pull 


CHEERFUL, amusing 
touch may be added to 
a child’s bedroom or a play- 
room by making the shade 
pulls in the form of an over- 
alls-clad figure, as illustrated. 
First prepare a full-size pat- 
tern on paper by drawing 1” 
squares and copying the figure. 
\ Transfer this to a piece of 4” 
7] plywood and cut it out. Drill 
a hole for the cord. Sandpaper 
the edges and round the cor- 
; ners slightly, then paint the 
yer -— a of ~ figure to suit your fancy or to 
ix saa sf a” plywood match the decorations in the 

room.—H. F. S. TT 
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Grooves in Ends of Oars 
Aid in Night Rowing 

ROWING in the dark is often slowed up 
considerably because of the impossibility of 
seeing whether or not the oar blades are at 
right angles to the surface of the water at 
the beginning of each stroke. The oars have 
an annoying tendency to turn in the grasp, 
especially if the rower has to twist around 
on the seat from time to time to see some 
distant light he is using as a beacon. To 
overcome this difficulty, cut a groove across 
the end grain of the grip on each oar parallel 
with the blades. In the dark the grooves can 
be felt with the thumbs.—B. BROWNOLD. 





[ELECTRICAL] 


No electrical joints or connections can be 
properly made without either soldering them 
or using approved solderless connectors. Splices 
that are merely twisted together and taped 
will result in a high-resistance joint in time, 
causing a loss in the flow of electricity. Use 
soldering paste rather than highly concen- 
trated acid as a flux, and apply sufficient heat 
to cause the solder to run well into the joint. 
An alcohol torch is useful for this. All joints 
should then be wrapped with both rubber and 
friction tapes, applied tightly and covering the 
end of the joint adequately. A little tape, well 
applied, is better than a large ball of loosely 
wrapped tape. 
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Buffet Drawers Locked 
by Concealed Bolts 


IDDEN drawer locks can be made as 
shown below for a buffet or any piece 

WHEN a flash light of furniture having drawers adjacent to a 
has no spare space for compartment with a door. A hole about 5%” 
an extra lamp, one can in diameter is drilled through the side of 
usually be carried in the curved space be- the compartment and continued through 
tween reflector and battery. Most flash lights the side of the drawer. Through this hole is 
using regular-size cells have this space. The thrust a snugly fitting lag screw or bolt, cut 
bulb should be wrapped in tissue paper to short enough not to interfere with the con- 
prevent rattling.—THOMAS E. MILLER. tents of the drawer. Fit a guard to keep the 
bolt from coming out too far.—B.B. 


Carrying a Spare 
Bulb for Use 
in a Flash Light 

















: spare BuLB~ ' 












C-Clamp Provides Screw 
for Lathe Tool Rest 


TIME can be saved in setting the tool rest 
of a small wood-turning lathe if the usual 
bolt-type set screw is replaced with a screw 
taken from a ten- 
cent C-clamp. If a 
clamp is_ selected 
with a screw of the 
same diameter as 
the original set 
screw, it will usu- 
ally be found that 
the threads fit. Cut 
the clamp screw 
the same length as 
the bolt set screw 
and file the end 
smooth. No wrench 
is then needed to 
make adjustments. 
—LECILJ.SLABACK. 
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WOODEN MITER BOX 





[ WOODWORKING] 








| Dimensions are given for a small miter enough to cut all three pieces, if pos- 
| box, but larger ones may be made sible. Saw it to length, plane one edge, 
similarly. square both ends, and rip three strips. 
| 1. Select a piece of straight-grained Plane the edges straight, square, and 
hardwood, such as maple or birch, wide to uniform width. 2. Bore and counter- 
| sink 7/32” holes for screws, and bore 
| 







5/32” pilot holes into the bottom. 3. 
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SSS SS SS evry Screw the parts together, using soap on 
= . x | t the threads. 4. Lay out the cuts = er 
- \/ ey side. The distance between the ends o 
= . Pi stelle “ + the miter cuts is equal to the total 
— | 
3 Bz Sj x across the top and down the other side. 
| 3°}. 3 aa SE 5. Draw the diagonals and 
} a Sea make the saw cuts with a 
7 back saw. If an iron miter 
, ——- 7m box is available, greater ac- 
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Spray-Painting Turntable 
Added to Shop Stool 


Stool with revolving top to 
facilitate painting small ob- 
jects. The top may be re- 
moved when not required 


24” high wood or metal stool may be’ of %” pipe 11” long, capped on one end. The 
A converted into a convenient turntable cap acts as a support or bearing for a length 
for spray painting. When not required for of %” pipe, which is attached to the revolv- 
that purpose, the top may be removed and ing top with a 3” by %” floor flange. The 
the stool used for tedious jobs at the work- top may be of %” plywood, from 24” to 30” 
bench or jig saw. in diameter. Cut the %” pipe of sufficient 

Bore a 1” hole in the center of the seat and length so that the turntable section is entirely 
bolt a 31.” by *4” floor flange directly under- supported by the cap on the %” pipe. Brace 
neath. Into the floor flange, screw a piece’ the %” pipe from the legs of the stool. 


Old Hedge Shears Improved 
by Notching Lower Blade 


BADLY worn hedge shears often can be given a 
new lease on life. Since the fault lies generally in 
the slight bend in the blades due to hard usage 

a fault that is difficult to cure—the following 
procedure will do the trick: Clean the shears 
with light oil or gasoline, and then file a series of 
shallow notches about 1,” apart in the blade that 
is normally held underneath when cutting. Use 
a triangular file held across the blade at the old 
sharpening angle, with the point directed towards 
the handles at an angle of about 30 deg. These 
small notches hold the smallest twig until cut, 
and also aid in cutting the larger ones. The shears 
cut cleanly and easily.—GEORGE E. MAGEE. 
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ESIGNS outlined in rope form 
decorative emblems for doors 
of summer cottages and cab- 


ins. Several suggestions are given 
at the left. For comparatively large 





and simple patterns, 44,” rope is 








nailed over a chalk outline with 





brass escutcheon pins. Smaller 
































and more intricate designs are 
worked out in chalk line secured 




















with common brass pins cut off 








to make brads. If the rope or 











cord is given two or three coats 





of shellac, it will become stiff 





and remain in the position to 





which it is bent. It is impor- 














tant, of course, to use brass pins 





because steel ones would rust in 














Here are four suggestions for 
designs to be worked out in 











rope. Other emblems may be 




















treated in a similar manner 





time and cause unsightly stains. 











Sandpaper on Saw Guide 
Is Aid in Mitering 


IN CUTTING miters on the circular saw, 
there is always a strong tendency for the 
wood to pull along the saw guide because of 
the angle at which the stock is being cut. If 
a piece of sandpaper is glued or tacked to 
the saw guide, the wood will not slip and 
much less pressure of the hands will be re- 
quired to hold the wood tightly against the 
saw guide.—E. C. H. 


The wooden saw guide attached to the miter gauge 
is faced with sandpaper so the work will not slip 
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The rope is fastened on the door with brass es- 
cutcheon pins and then shellacked to stiffen it 


Nailing Boards to Concrete 


FLOORING nails of cut steel, which are often 
used for hardwood floors and can be obtained 
at large hardware stores, are excellent for 
nailing boards or cleats to concrete walls. Use 
a heavy hammer and strike a hard, square 
blow. The nail should be driven straight, not 
on a slant.—ARTHUR L. D. FORD. 
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Dimensioned assembly drawings and details of Thermal Hunter No. 2 from which to lay out full-size patterns 
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Fast-Climbing Model Plane 


HUNTS OUT THERMAL AIR CURRENTS 


TO 
By Frank Zaic 


Editor of ““Model Aeronautics Year Book” 


ECAUSE of the thorough 
testing it has received, 
you can be sure of the 
stability of this new 36” 

model airplane, Thermal Hunt- 
er No. 2. It is a powerful, 
high-climbing model that gets 
quickly into the air where 
thermals are more numerous. At the same 
time, it is of sturdy construction and won’t 
readily crack up. 

As an example of the importance of testing, 
it will pay the student of model aérodynamics 
to study carefully the slight differences be- 
tween the photos and the working drawings. 
The photos were taken during construction 
and just before test flying, while the plans 
show the modifications which were made as 
the result of the tests. The rudder area had 
to be increased to make the model perfectly 
controllable. Although correct rudder area 
is very important, we have no way at the 
moment of calculating it accurately in ad- 
vance. Another addition was a central spar 
in the stabilizer. The center section of the 


INCREASE DURATION OF FLIGHTS 


This design embodies the latest a 
improvements in outdoor models 


wing was also covered with sheet balsa to 

protect it from the rubber binding. These 

seemingly minor points count a great deal. 

Fuselage. Lay out full-size side views on 

paper and make the two sides. Daub the brace 

and longeron junctions on the working draw- 

ings with soap to prevent fuselage sides 

from sticking to the paper. Cut the semi- 

round bulkheads. Cement bulkheads and front 

stringer in place. Cover front portion with 

1/32” balsa and insert turtleback stringers. 

Make landing gear and rubber anchorage as 

shown. If you cannot obtain large face bush- 

ings, use tubes, but cement and bind them 

with silk to the longerons. Cover fuselage. 
Yellow paper was used on the original. 

Wing and tail surfaces. Make the wing 

in two halves, 

join carefully so 

both sides will 

have equal lift, 

and use cement 

generously. Cover 

upper or curved 

side first. Be sure 

that the paper 

grain is spanwise. 

Daub center por- 

tion of wing with 


Trial assembly before the units were covered. In building any 
model, testing is the secret of success, and the lack of it ac- 
counts for the failure of a good many kit-constructed models 











The propeller blank, 
steps in shaping it, 
method of applying 
the shaft and fixing 
it to the nose plug 


Below are the ribs, 
bulkheads, and tips 
of the wings, stabi- 
lizer and rudder, with 
a scale in inches 





OUTLINE 


BUSHING WITH® 
BENT FLANGE ™ 











dope and spread one end of the 
paper over it. When set, brush the 
end rib and leading and trailing 
edges with dope. Pull the paper 
towards the wing tip by holding the 
free end between fingers and palm, 
the fist being clenched. Grasp the 
paper somewhat short of the wing 
tip so that you can stretch it by 
pressing the knuckles against the 
tip. While it is stretched spanwise, 
smooth the wrinkles with the left 
hand. Spread the paper along the 
ribs by placing the hand on the 
center of a rib and gliding the 
fingers and thumb away from each 
other towards the spars. Follow 
this procedure on all surfaces. The 
difficulty of getting a perfect job 
on the tips can be lessened by 
moistening the paper, but be care- 
ful not to tear it. Use red paper 
for wing and stabilizer, and yellow 
for rudder. Finish by spraying with 
water, then doping. Apply dope 
only on a dry day, otherwise it 
will be subject to “blushing.” 
Propeller and plug. Use hard 
balsa and follow the dimensions 
and steps in carving exactly. The 
final shaping should be done with 
sandpaper. Finish the prop with 
No. 10/0 sandpaper and apply four 
or five coats of half-and-half mix- 
ture of cement and dope. 
Assembling and flying. The wing 
has an incidence of %” and is well 
forward. The center of gravity is 
at the one-third chord point. The 
stabilizer is set at a minus in- 
cidence of 4%”, while the propeller 
has a right side thrust of 1/16” 
obtained by offsetting the nose 
plug. This balanced set-up is safest 
as it does not require critical 





Full-size patterns of ribs, bulkheads, and 
tips of the wings, stabilizer, and rudder of 
Thermal Hunter No. 2 are available for 10 
cents; a complete blueprint with half-size 
assembly drawings, for 50 cents. 
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View of the uncovered framework from the front showing landing gear and prop 


to the fuselage. A pin 
keeps the band in place. 

The rubber motor 
consists of twenty 
strands of \” brown 
rubber 24” long. It is 
pulled through the fuse- 
lage by a string or wire 
hook. Be sure to fix 
the wire pin so that it 
will not slip out. The 
best lubricant for the 
rubber is a mixture of 
two parts green soap 
and one part glycerin 
with a little water. Be 
sure to have the rubber 
slack so that it will not 
pull back on the pro- 
peller shaft; this is 
especially important 
when a spiral type of 
free-wheeling device is 
used, otherwise the prop 
will act as a rudder and 


idjustments, and slight rudder adjustments’ bring the model down in a spiral. 

vill control the direction of the model. Loop Start the model with a few turns, make 
1. rubber band over the stabilizer and under’ corrections, and slowly increase the number 
the fuselage to hold the stabilizer and rudder of turns up to a maximum of about 768. 


Simply Made Wooden Dolly for Launching a Rowboat 


ITH this simply made dolly, one person can handle a 12’ row- 

boat with ease. The wide tread prevents sinking into the beach 
sand, and being all wood, it floats out when the boat is pushed into 
deep water. One does not need to use surfaced lumber for this job; 
in fact, an inferior grade of pine will be satisfactory. 

Screws, however, should be galvanized, and a galvanized 

pipe axle is recommended. The latter is secured to the 

disks of the roller by means of a spike or pin through 

cleat and pipe, and short lengths of larger pipe are set 

in the frame to serve as bearings. An oil hole is drilled in 

the latter. The cleats on top are made to suit the boat. 




















End View 


13" DISK 
NSIDE VIEW) 


NAIL 
THROUGH 


\ PIPE 
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4/4, GALVANIZED PIPE 
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Glass Toothbrush Tubes Turned into Bud Vase 


ISCARDED glass’ toothbrush 
D containers can be converted 
into attractive bud vases by mak- 
ing holders from 18-gauge soft 
sheet copper. For each holder, cut 
two pieces of copper as indicated 
below and hammer one side length- 
wise with a riveting hammer to 
give a heavily grained effect. The 
ring for binding the pieces together 
at the top is made from a short 
piece of thin-walled brass or cop- 
per tubing, bent to conform to the 
oval shape of the glass tube. Holes 
are then drilled, and the holder is 
assembled with rivets. 

Clean the piece carefully, im- 
merse it in a solution of liver of 
sulphur, and leave until brown. 
Wash it thoroughly, let it dry, and 
polish and lacquer it. The glass 
tube may be left clear or finished 
in bright red lacquer or any other 
sired before being slipped 
holder.—-DICK HUTCHINSON. 


color de- 


into the copper 





—— 16 %" 








ORILL HOLES 5" 
FROM CENTER AND 
AT CENTER FOR RIVETS 


RING MADE 
FROM i'" 
INSIDE DIA. 


Yo TUBE J 


Front and Back 


1 
| 
' 


Sidepiece 


below, 


Left, the finished holder; 


how the parts are shaped and bent 


Jig-Saw Blades Cut More Silly pom Being Filed 


OPING and jig-saw blades will cut faster 

and a good deal more smoothly if the 
teeth are carefully filed. Clamp the blade in 
a vise with about %” of the teeth projecting, 
and grasp the end with the left hand. It 
is best to hold a finger directly under the 
part being worked on. Blades less than 1/16” 
wide can be sharpened in this way. A needle 
file is just the thing for the job, although a 
very small saw file will do. 

If you use wide jig-saw blades, they can, 
of course, be held as in a regular saw vise, 
and can be resharpened time after time. The 
filing is so quickly done that the time lost is 
nothing compared with that saved in faster 
and better cutting.—E. M. L. 


POPULAR SCIENCE 











HIS costumer, with four pink 

elephants at its base, will ap- 
peal to children and aid in train- 
ing them to be tidy about hang- 
ing up their clothes. 

The elephants are scroll-sawed 
from %” plywood with a fine- 
cutting blade. The upright piece 
is of 1%” square stock, beveled 
from all sides at the top. Fasten 
the two crosspieces at the bottom 
with a half-lap joint and attach 
to the upright with a heavy 2” 
wood screw. Holes are drilled in 
the trunks of the elephants and 
also in the upright so that the 


1%" SQUARES 




















Pink Elephant 


Costumer 
APPEALS TO CHILDREN 


— 


elephants can be fastened to the 

tree with 4%” dowels. A small 

screw through each of the bottom 

crosspieces and into the hind legs 

of the elephants will then hold  1'4%1%" 

them securely. ~ 
Small clothes hooks are fas- 

tened to each side of the tree, and 

rubber-headed tacks are placed 

on the bottom of the crosspieces. OOWELS 

Paint the costumer before assem- 

bling. A good color scheme is ob- 

tained by painting the tree ivory 

and the elephants pink, outlined 

in black. The tusks and the toes 

are white.—FRANK MCCARTY, 
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FOR 





Protecting Pies While Being Carried to a Picnic 
% WIDE SPACE HOOKS 
INNER SF EVENLY 
TUBE gi 








Wire clips and a rubber band hold 


the two pie tins securely together 
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CUSTARD, lemon, and other equally fragile pies may be 
safely carried on a picnic or other outing by the method 
illustrated at the left. All that is required is an extra pie 
tin, four clips bent from bailing wire, and a narrow width 
of rubber cut from an old inner tube. The clips are shaped 
as indicated to hook over the edges of the pie tins, and 
the other ends are looped over the rubber band. The pie 
is left in the tin in which it was baked, the extra tin is 
inverted over it, and the clips are snapped in place. Al- 
ways carry the pie right side up, of course. 
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DOTTED LINE- SHAPE 


Foster 1 OF FINISHED SAIL 


Principal elements of the 
mainsail of a small boat. 
A jib is made in the same 
way except that it does 
not require any headboard 
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4 Above, the required 
REENFORCING Sj \ dimensions. Below, 
PIECES { | how the actual shape 
\ : is laid out on paper 
SOL/D LINE- 
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SHAPE OF 
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REAT sails such as the mainsails, 
spinnakers, and Genoa jibs of big 
yachts call for a sail-making art 
far beyond the amateur, but he can, 

nevertheless, cut and sew well-fitting, service- 
able sails for any small boat. In this work it 
is better to follow a few safe and simple 
methods than to make a botch of the job by 
trying to copy the involved practices of the 
professional sailmaker. 

A mainsail with an area up to 100 square 
feet is best made of good quality 4-oz. sail 
duck. This comes about 39” wide and can be 
obtained from any large yacht. supply con- 
cern. The sail must be lapped and bighted to 
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SAILS fora SMALL BOAT 


provide sufficient strength. The edges must 
be cut with certain curves or roaches to 
give style and finish and a contour that will 
best turn wind pressure into driving force. 
The sail must be reénforced at the corners 
and bound or bolt-roped on two sides for 
strength, and it must be equipped with slides 
with which to attach it to the mast and 
boom. For the topography of a finished 
small boat mainsail, see Fig. 1. 


With the full-size paper pattern as a 
guide, the material is lapped, bighted, 
creased, and stitched as at the right. 
The hems are then folded in and sewed 


4-OZ: y 


SAIL DUCK; 


PAPER 


The first step in making a sail is to take 
accurate measurements from the spars of 
the boat or from the sail-plan drawing. The 
dimensions taken should be those of the fin- 
ished sail as it will be when fully stretched 
by use. The dimensions you need are for the 
hoist (AC), the foot (BC) and the leech 
(AB) in Fig. 2. 

Although a professional does not do it this 
way, the amateur should make a full-size 
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paper pattern of the sail. Newspapers, if 
pasted carefully together, will serve the pur- 
pose, but stouter wrapping paper would be 
better. When the big triangular sheet of 
paper thus formed is smoothed out on the 
floor, the lines AB, BC, and AC are trans- 
ferred to it (Fig. 3). Now, because the sail 
will stretch about %” to the foot after use, 
the line of hoist (AC) must be made that 
much shorter to allow for this. The same 
proportionate allowance must be made along 
the boom (BC). To give the sail the neces- 
sary curve in its surface to furnish driving 
power, the line AC is given a slight convex 
curve amounting to about 4” to the foot on 
a small sail. The greatest amount of curve 
should be on a line bisecting angle ABC. To 
add area to the sail, the line AB is given a 
curve or roach of %” to the foot, the great- 
est amount of curve being two thirds of the 
way from B to A. The foot of the sail is cut 
straight. 

The paper pattern is then cut out and laid 
on the floor. The sail will be of the modern 
crosscut type, so slip under the paper pat- 
tern a length of the cloth with the lower 
edge at right angles to the leech (AB) and 
passing close to the tack (C). Allow enough 
material beyond the pattern to provide for 
the shortening caused by lapped seams and 
the bight down the middle and for the hems. 
Mark on the pattern where this cloth crosses; 
then cut off the material, remove and turn 
over and crease each edge !»”. Also crease 
in the bight down the middle (see Figs. 1 





The bights and seams 
are stitched with No. 
12 cotton on a sewing 
machine. Details of a 
batten pocket, reén- 
forced corner, and reef 
point are shown above 


and 5). Now put the cloth back under the 
pattern and cut and crease the next piece 
above, and continue in this way until you 
have all the required material lapped, bight- 
ed, and creased as shown in Fig. 4. A flat- 


‘iron may be used to crease the material. If 


necessary, the laps and*bights can be pinned 
together for sewing. 

The sewing is done on an ordinary sewing 
machine with No. 12 cotton thread both in 
the bobbin and on top. Set the machine for 
ten or twelve stitches to the inch. Figure 5 
shows how the laps and bights are creased 
and stitched. Now fold in the hems, making 
them %” wide on the leech and 1” wide on 
luff and foot. The sail should then be exactly 
the size of the paper pattern. Sew the hems 
as you did the laps and bights (Fig. 5). With 
scrap material reénforce the corners as in 
Fig. 6. Put 1%” grommets, which can be ob- 
tained at any marine hardware store, in the 
corners of clew and tack. Make the head- 
board according to details given in Fig. 8 
and sew it into the head of the sail, still con- 
forming to the paper pattern, which deter- 
mines the limits of the finished sail. 

For the boltrope with which to bind two 
sides of the sail, you will need good quality, 
lightly-tarred rope made especially for the 
purpose and 14” in diameter. Make a rat- 
tail as shown in Fig. 7. This is done by whip- 
ping the rope 6” from the end and unlaying 
the three strands. Comb out each strand and 


with a knife scrape out the fibers toward the 


end until the strands come down to feather 
edge. Then wax each strand thorough- 

ly with beeswax and lay it up again. 

The boltrope goes on the port side 
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STRANDS WAXED 
AND ONE RELAID 








Boltropes are finished off with a rat-tail at each end. 
The headboard is made and set in a pocket as at the right 


of the sail with about half its diameter 
protruding beyond the edge. Stretch the bolt- 
rope by hand and loosen it up a little by 
turning it opposite to the lay. While still 
stretched, run a mark along the rope to fol- 
low when sewing so the rope will not twist. 
Start on the foot at the clew and work to the 
right. Use sail twine, doubled and waxed, in 
a sailmaker’s needle, the end of which has 
been slightly blunted. 

Fasten both sail and rope to something 
solid at either end to hold them in place 
while being worked on. Then, while holding 
the rope under the edge of the sail, put the 
needle under the upper strand of rope by 
pointing the needle a little to the left. The 
needle goes up through the edge of the sail 
about %” in, then back over and up under 
the next strand of rope. Each stitch will sink 
in between the rope strands as shown in Fig. 
9. A sailmaker’s “palm” will make the work 
easier, but a block of hardwood held on the 
knee may be used to push the needle through. 
Finish off with another rat-tail on the leech 
after going over headboard. Then go back 
and sew in the opposite direction to the first 
rat-tail on the luff at the clew. 

Small mainsails well under 100 square feet 
may not need reef points because such sails 
are usually taken in entirely if it blows too 
hard. However, if reef points are decided on, 
a detail will be found in Fig. 6. Reef points 
are set on a line parallel with the foot and 
about one fifth of the way from foot to head. 

To hold out the roach of the leech, thin 
wooden battens are used. The details of the 
pockets in which these battens go will be 
seen in Fig. 6. 

After the mast and boom track slides have 
been attached to the boltrope about a foot 
apart, your mainsail is ready for use. In 
setting it, do not haul it out tight on either 
mast or boom, but let it gradually stretch for 
you while sailing, otherwise you will get 
your sail out of shape. 

A jib is made similarly except that it has 
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A boltrope should be sewed on the port side with 
about half its diameter protruding beyond the edge 


no headboard. The boltrope runs along the 
foot and longest edge of the sail. If the jib 
is to be loose-footed, that is, trimmed from 
the clew corner, the foot can be curved 4” 
to the foot. If a club is used, the foot is 
made straight. The snaps with which the 
jib is attached to the jib stay are fastened 
to the boltrope along the longest edge of the 
sail, and are spaced from 12” to 15” apart. 

Points to watch when making a first set of 
sails are (1) that the new sail is cut small 
enough to allow for natural stretching on 
the spars; (2) that the paper pattern is kept 
smooth and the sail cut accurately along the 
lines e* the pattern with even allowances for 
hems; (3) that bights and seams are of even 
width and neatly sewed (the professional 
stunt of varying the widths of bights and 
seams should not be attempted); (4) that 
the boltrope is sewed on evenly and without 
twisting, and that the relative tension of 
sail and rope is kept the same while the 
sewing is done. Finally, use good material 
and take plenty of time. 
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HAND (MAKE 2) 


The head and shoulders of Aunt Chloe are 
cut from %” plywood and the hands from 
2" hardwood. Left, the finished holder 


Gayly Painted Paper-Towel Roller 


OLORFUL, up-to-date kitchens can be 
C given an additional touch of gayety by 
making an Aunt Chloe holder for paper towels 
like that illustrated. It is intended for towels 
of the 7144” by 11” size. 

Draw the face and upper part of the body 
on a smoothly sanded piece of %” plywood 
and cut to shape. Make the two hands from 
4” thick hardwood such as birch or maple. 
Cut a slot 4,” deep and 14” wide inside each 
hand to hold the roller. Then prepare the 
roller, drill 3%” holes 1” deep in the ends, and 
glue in pieces of 3%” dowels 114” long. Screw 
the hands on the backpiece with the slots 


facing in, being sure that the roller will fit 
properly. It is well to use glue in the joints 
for added strength. 

Color scheme: Face, arms, and hands, 
chocolate brown. Lips, red. Earrings and 
teeth, white. Eyes, white with black pupils. 
Head and neck bandana, light red and white 
with a square pattern. Dress, dark red with 
black diamond markings outlined with white. 
The blank space between the hands may be 
painted any plain color. Add a real bow of 
bright checked material, 4” long, in the 
center of the head bandana as shown in the 
photograph.—FRANK HEGEMEYER. 
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FITS INTO 
RULE POCKET 


7] Fencing Tools Carried 
in a Wire Holder 


HEN fences on the farm are to 

be repaired, much time is often 
wasted by stooping to pick up the 
necessary tools. The fencing pliers 
and hammer may be kept within 
easy reach simply by making a hold- 
er of heavy wire for them as shown. 
This is designed to slip into the rule 
pocket of the overalls, and is bent 
so the handle of the hammer slips 
through one loop and the nose of 
the pliers through the other. 
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DOOR-SIDE Foam 


Settle 


DRESSES UP THE 
FRONT ENTRANCE 


V- JOINTS 





NEAT-LOOKING settle beside the front door is 

not only a convenience to callers, but a pleasant 
place to sit in the sun or wait for the car to be brought 
around. Children in particular appreciate a seat of 
this kind where they can meet their friends and rest 
between games. White pine was used for the one illus- 
7 trated. The sides, being 18” wide, were built up of two 
ANCHOR BOLTS boards, casein-glued together. The back is of 11” 
FOR CONCRETE boards with edges beveled to form a V-joint. Three- 
cornered battens are secured in the angles 
with finishing nails and casein glue, and dow- 
els join the back and sides.—DICK HIXON. 








Sponge-Rubber Pads Keep 
Filters from Rattling 


FILTERS and supplementary camera lenses 
may be held firmly in their boxes and the us- 
ual annoying jingle overcome by cementing a 
bit of sponge rubber into the top of the filter 
box. Small pieces cut from white sponge 
weather strip are ideal for this purpose. 




















Front and side views 
with squares to aid in 
making a full-size lay- 
out of the sidepieces 


Left, the simple type of 
reénforced joints used 
for the original settle 
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The base may be plywood or hard composition board 

mounted on a wooden rim. The V-blocks for feathering = 

are set on a sub-base for easy adjustment. The paper su 

clip on the end of the arm is bent to hold the feather ce 

In circle, the three-sided 
spacing block has a spring 

to hold it on the shaft, and 
one flat side is kept in line 
with the nock. Above, the 
feather is clamped so about f 
“s"” projects. Right, test- , 
ing the contact of a feather | 
f 
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Feathers Arrows Pertectly 


HEN it comes to attaching feathers to Applying a feather 
their shafts, the amateur arrow maker to an arrow shaft. 
usually falls down with a dismal thud. Later the feathers 
It is not for lack of information, because are burned to shape 

practically every archery handbook has complete with a red-hot wire 

instructions on all the operations required in making 

shafts and preparing and applying the feathers. The 

trouble is, of course, that fletching is an art that re- 

quires a lot of practice to: master. 

Even a beginner can do a professional-looking job, 

however, if he will 

build the simple me- 

chanical fletcher il- 

lustrated. The cost of 

materials is low: ten 

cents for a 2” paper 

clip, about thirty- 

five cents fora stand- 

ard heating unit of 

the type used in elec- 

tric reflector heaters, 

and a little extra for 

such items as a por- 

celain lamp socket, 


lf the feather "fits well 
along the shaft, the whole 
arm is swung clear over un- 
til the base of the feather 
is up. Then a fairly heavy 
"worm" of cement is squirt- 
ed on, as illustrated at left 


Right, the arm is 
immediately swung 
back to bring the 
feather in contact 


with the shaft and ie 
left undisturbed es the base of each feather after the 


The feathers before and after being 
burned to shape, and the decorated 
shaft. Shave off the forward end of 


burning but before doing the cresting 





for half an hour 
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As the arrow is rotated, the red-hot 
wire burns all three feathers to shape. 
Part of the heating-element wire is 
used for this, and it is mounted to 
clear the shaft at each end by 1/32” 


Cresting is done with a '4” flat brush while 
the arrow is held in the feathering V-blocks 


bolts and nuts, and a few odd pieces of lum- 
ber, although you probably have the latter 
around the workshop. 

You don’t have to have any fletching skill 
at all to apply feathers to arrows with this 
equipment. Careful attention to details will 
result in fletching that is mechanically al- 
most perfect. Every feather will be put on 
perfectly straight and at precisely the same 
angle. You can’t, of course, rush the work 
through as with certain types of multiple 


WATER STAINS 


fletching jigs, but this is of small importance 
compared to the greater accuracy and sim- 
plicity of the operation. And you don’t ac- 
tually lose any time in the long run. At in- 
tervals of not less than half hour, you can 
interrupt whatever else you are doing for a 
few minutes while you turn the arrow to the 
next position, put another feather in the 
clamp, squirt a “worm” of cellulose cement 
along its base, and seat it on the shaft. When 
you have the feathers cemented on a dozen 
arrows, it won’t take you more than ten min- 
utes to burn them all to shape. 

This method of fletching works best with 
cut feathers, but it will do a surprisingly 
good job with stripped feathers, too—even 
when they are so dried up and twisted that 
they look like a bunch of corkscrews. 


[PAINTING] 


Standard water stains are mixed and applied as follows: 


1. Weigh out 4 oz. of dry aniline stain powder. 
(Use only distilled or rain water for water stains, 


to make a smooth paste. 


Moisten with hot water 


as hard water causes a loss of color.) 


2. Add the paste to 1% gal. hot water. 


gal. Cool twenty-four hours. 


Stir well, then add water to make 1 


3. The wood should be sponged, dried, and sanded with 4/0 garnet finishing 


paper. 


Then use a rubber-set, rubber-bound brush without a tin ferrule to 


apply the stain freely and evenly with the grain of the wood. 


4. Reduce the standard solution with measured hot water to make any 


lighter stain required. 


Mark the dilution ratio on the label. 


5. Make up stock solutions of 1 oz. each of black, red, and yellow in 1-qt. 


jars to use in shading new colors or shades. 


for future duplication. 


Keep a record of each mixture 
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Hooded Garden Lath House 


REQUIRES FEW MATERIALS 














ATH houses are useful because 

seedlings and tender plants do 
better in them than when exposed 
to continuous sunlight. They also 
form a pleasant place 
to work. 

An open, hooded lath 
house of the type illus- 
trated has the advan- 
tage of requiring only 
about half the material 
of a fully inclosed struc- 
ture of the same roof 
area, and at the same 
time it affords more 
room for the home 
gardener. It should be 
placed to face north. A 
potting bench should be 
installed at a conven- 
ient height for the gar- 
dener, and shelves can 
be added above the 
bench as required. 

Being of light construction, this kind of wall lath are laid vertically, and the roof lath 
lath house can be moved to other locations as_ from north to south. Thus each plant will re- 
the home garden expands. The side and end-_ ceive an equal amount of light and shade. 





This lath house is of convenient size for a small 
garden, but could easily be made larger if desired 
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Removing film from 
ribbon after it has 
been developed, fix- 
ed, and washed. 
Note rubber spacers 








During development the reel is occasionally 
raised and lowered to agitate the solution 
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Celluloid Ribbon and Wire Reel Take Place Yao" 


of a Tank for Developing Roll Films 


OR developing roll films easily and without 
f- danger of scratches, an efficient develop- 
ing reel and ribbon may be made as illus- 
trated. The dimensions are suitable for No. 
120 film, but may be changed to fit other sizes. 

A strip 2%” by 50” is cut from sheet 
celluloid, obtainable at an auto supply store. 
A number of rubber spacers 3/32” by 3/32” 
by %” are then cut from a discarded auto- 
mobile inner tube. Beginning 1” from one 
end, these spacers are bound on the edges of 
the celluloid for a distance of 40” with 1%” 
by %” pieces of waterproof adhesive tape. 
The ends of alternate spacers on opposite 
sides of the celluloid strip are arranged to 
overlap slightly so that the film is held free 
from wrinkles during treatment. 

To form the reel, a length of No. 16 tinned 
iron wire, previously covered with radio 
spaghetti insulation, is bent to the dimen- 
sions given. Coating the exposed wire with 
celluloid cement and the whole surface of the 
spaghetti with model airplane dope effectively 
waterproofs this part. 

The end of the exposed film is attached to 
the inner end of the developing ribbon with 
a short piece of adhesive tape and the two 
are slipped into the slot in the reel. Film 
and ribbon are held by the edges only and 
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wound into a tight spiral. They are kept 
from unwinding by a rubber band. With a 
little practice, this operation can readily be 
performed in total darkness, as when hand- 
ling panchromatic film. 

The assembled unit is immersed in the re- 
quired photographic solutions, which may be 
conveniently contained in 600-cc. glass beak- 
ers. Although undeveloped spots result from 
the contact of the emulsion with the spacers, 
these areas are very narrow.—AMOSs SCOTT. 


Etching Knife 
for Photos 


IF THE end of an 
old hack-saw blade is 
ground at an angle of 
10 deg., then beveled 
on one side and oil- 
stoned very sharp, it 
makes an excellent 
etching knife for 
scraping the emulsion 
off photo negatives 
that have to be re- 
touched.—F.. T. C. 
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An Easily Adjusted Enlarging Easel 









Vertical easel with three- 
point support and a paper 
holder that is raised or 
lowered and tilted to the 
right or left as required 


<5 


HIS easel for use with a hori- f 
zontal enlarger was designed and ; 













1f" 


x {" 


” TOPPIECE 


SLOT 
———— . 144" WIDE 


1"x 14" 24" 
——~ UPRIGHT 





built for the darkroom at the Mary- Pigs 

ville (Mo.) High School. It rests on 6". 4"x 1%" 14" 
three points to assure rigidity. The Papet -— BRACE 
vertical member has a 1,” wide slot Holder 


down the center, and the paper hold- 
ers are fastened on by means of a 
stove bolt and wing nut. The holder 
can be moved up or down or tilted 
to the right or left at will, giving 
all possible leeway for composing 
the picture as desired. 
The materials: 2 pe. 1” by 4” by 
20” for base; 2 pe. 1” by 1%” by 
24” for uprights; 1 pce. 1%” by 1” by 
4” for toppiece; 2 pc. 1” by 114” by 
14” for braces; 3 pc. 1” by 2” by 4” 
for legs. For a 5” by 7” paper hold- 
er, the following is required: 1 pc. 1” by 5” 
by 9” for the back; 2 pc. 1” by 1144” by 8” 
for the sides, which are rabbeted as shown; 
and 1 pe. 4%” by 114” by 6” for the bottom. 
The wood should be painted dead black, and 
the easel should be used on a table top also 
painted black, or covered with black cloth. 
Several holders were made to take stand- 
ard sizes of paper such as 5” by 7”, 8” by 
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How the easel is made. The paper holders may be any size 


10”, and 10” by 14”. The paper slides down 
the grooves along the sides until it comes 
against the stop at the bottom. If the en- 
larger does not have a filter over the lens for 
focusing, sheets of white cardboard can be 
cut to slip in the holders while focusing. If 
a white border is desired all around the pic- 
ture, a mask may be slipped in front of the 
sensitized paper._-C. W. RICKMAN. 










































NegativesHandled 
with Tweezers 







SCARS and smudges on 
negatives can be avoided 
by the use of a holder made 
by cementing a square of 
rubber inside the end of 
each leg of a pair of ordi- 
nary household tweezers. 
Whether picked up with 
these holders or by hand, 
negatives should always be grasped as close 
as possible to the edge.—W. PHAIR. 






































Finding Negatives Quickly 


NEGATIVES are often filed in envelopes ac- 











cording to type, as portraits, outdoor, chil- o 
dren, and the like. To locate the envelopes of a 
any particular classification, mark the upper i} 


left-hand corner of each with a colored pen- 
cil or crayon, each color denoting a class. 








._ ll 


Sandpaper Gives Prints 
a Pebbled Surface 


WHEN an artistically rough surface is de- 
sired on photographic prints or enlargements 
that have been made with smooth paper, try 
sandwiching the slightly damp sheets be- 
tween pieces of coarse sandpaper and allow- 
ing them to dry under pressure.—K.R. 








ACID-HARDENING FIXING BATH [PHOTOGRAPHY] 
Water (about 125 deg. F. or 52 deg. C.) 64 oz. or 2 liters 
Hypo 16 oz. ni 480 grams 


When thoroughly dissolved, allow it to cool; then add the entire quantity of 
the following hardening solution: 


Water (about 125 deg. F. or 52 deg. C.) 5 OZ. or 160 cc 

1 oz. 2 30 grams 
Acetic acid (28% concentration) 3 Oz. ee 96 cc 
Potassium alum 1 oz. 30 grams 


Dissolve the chemicals thoroughly in the order given and stir rapidly while add- 
ing the second solution to the first. The normal fixing time of this bath is from 
five to ten minutes at from 65 to 70 deg. F. or 18 to 21 deg. C. A 28% concen- 
tration of acetic acid may be obtained by adding three parts of glacial acetic 
acid to eight parts of water. 
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Keep Gummed Tab Intact 


SOMETIMES part 
of the gummed tab 
at the end of a roll 
of film is found to 
be missing when 
the exposed roll is 
removed. Always 
look for it in the 
camera before re- 
loading or it may 
drop behind the lens 
and ruin subsequent 
exposures.—W.K. 





Rubber Band Guards Lens 


DUST can be kept from the unprotected lens 
of a so-called ‘‘box’’ camera by cutting a band 
as shown from an old inner tube and stretch- 
ing it around the camera. This also saves the 
film from exposure in case the shutter is ac- 
cidentally tripped.—B. N. 





PORTRAITS WITHOUT HEAVY SHADOWS 


Two small photoflood lamps are used for light 
A,and two more for light B. Dominant light A 
is slightly behind the head in relation to the 
camera, thus throwing the opposite side of the 
face completely in shadow, which, in turn, is 
lighted by B. Exposure is determined by light 


B. In this example 





Cable Release Provides 
Press-Button Control 


MINIATURE cameras can be equipped with 
a press-button release by looping the cable 
release as shown above and securing it to the 
camera with a rubber band. If the camera is 
then held in the manner illustrated, with the 
fingers of the right hand gripping the cable, 
snapshots can be taken by depressing the re- 
lease with the forefinger in the conventional 
press-button fashion.—L.H. 





F/4.5 on supersensi- SUBJECT s— 
tive panchromatic. If LIGHT"A" 
clothing is dark, 45° OVER HEAD 
without a white col- 
lar, increase expo- © 
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Keeps Developer 
from Spoiling 


prints can be kept for future use if 

stored in tightly stoppered and com- 
pletely filled bottles, but a much better 
method is to attach an oxygen-absorber bot- 
tle at the air intake of each developer supply 
bottle. The materials necessary are a gallon 
size and a 3-oz. bottle, glass tubing, and a 
small piece of rubber tubing, two double- 
holed rubber stoppers to fit the bottles, and 
two pinch-stop clamps. The chemicals neces- 
sary are pyrogallic acid (pyro) and sodium 
hydroxide (caustic soda). 

Bend the glass tubing by revolving it in 
the flame of a Bunsen burner until red with 
heat. The measurements given in the draw- 
ing need only be approximated. When cool, 
insert the glass tubing into the rubber stop- 
pers. Wetting the glass will help it to slip 
through. Assemble the rubber tubing and 
pinch cocks. 

After your batch of developer has been 


[) prints can solutions for films and 


r 





The bent ends of the tubing are turned parallel for 
insertion into the bottle and separated afterwards 
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Drawing off developer 
from a gallon bottle of 
stock solution fitted with 
an absorber of oxygen y IX 








How the tubing is arranged so that air must pass 
through the small bottle before entering the large 


prepared, connect the rubber stopper with 
the glass tubing to the supply bottle. To do 
this, swing the tubes in the stopper together 
and spread them out again after the stopper 
has been inserted, as shown. In the 3-oz. 
bottle dissolve 2144 grams of pyro in 11% oz. of 
water. When everything is ready, add to 
the pyro 1% oz. concentrated sodium hy- 
droxide, and insert the rubber stopper. 

As you draw off the developer to be used 
from the bottom of the bottle, the air that 
rushes in to take its place must first pass 
through the oxygen-absorber bottle to elim- 
inate most of the oxygen in the air, which 
spoils the developer.—JEROME UHRIG. 
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Above, band-sawing curved side of work. At 
right, the curved guide has been swung back 
for cutting the straight parts. Below, a 
two-piece pattern is used on top of the work 


AWING to a pattern, or “pattern 

sawing” as it is more often called, 

is one of the few production wood- 

working methods that is equally 
well adapted to the home workshop. 
Since it requires little more than a pat- 
tern and one of a few easily constructed 
types of jigs, this method is useful where 
several duplicate parts must be made. 
Not only does it eliminate much tedious 
layout work, but it enables scrap ma- 
terial to be quickly brought to shape. 
One of the advantages of the method is 
that even an inexperienced operator can- 
not possibly cut the material too small. 


By HOWARD R. HEYDORF 


JULY, 1939 





Ayermenene? 


SPEEDS UP WORK OF 
CUTTING DUPLICATE 
WOODEN PARTS 














There are several different jigs that may 
be used, depending upon the type of work. 
Odd-shaped pieces with straight sides may be 
cut to shape expeditiously with the circular 
saw as shown below. A wooden guide fence 
is clamped to the regular ripping fence, and 
this extra fence clears the saw table sufficient- 
ly to allow the material to slip below it. A 
small rabbet is cut on the lower side of the 
outer edge of this fence to permit the blade 
of the saw to be set so that the outer teeth 
are exactly flush with the edge of the wooden 
fence. A pattern cut to the shape of the 
article also is needed. This is fastened to the 
material with small nails or discarded phono- 
graph needles, which are very good for this 
purpose. After the pattern is secured to the 
stock, it is guided along the wooden fence, 
and the work is thus trimmed to the exact 
shape of the pattern. 

When it is undesirable to have the fine 
indentations of the nails in the surface of the 


Trimming straight work to shape on the cir- 
cular saw. The pattern is fastened on top 
and moved along the guide fence. Note that 
the fence is raised enough to clear the work 


At 


work, a frame may be made as shown to fit 
the work snugly. This is used in the same 
manner as a regular pattern. 

Pattern sawing may also be done on the 
band saw provided the curves are not too 
abrupt. A wooden arm is clamped to the saw 
table as illustrated on the facing page. This 
arm is blocked up enough to allow the ma- 
terial to pass under it. The end of the arm 
is cut in a curve, the radius being the same 
as the smallest curve to be cut, and a shallow 
cut is made in this end to take the saw blade. 
The pattern is made and fastened to the 
material. The work is pushed into the saw 
until the pattern rests against the end of the 
wooden arm. It is kept in contact with the 
arm while the cutting is being done. To in- 
sure perfect work, the pattern must be kept 
at a tangent to the arm. Radial lines marked 
on the pattern will be an aid in doing this. 
As the pattern is moved during the cutting, 
these lines are kept in line with the arm. 


To avoid nail marks on the work, a box 
jig may be used, The jig is made and 
loaded as shown in the photograph below 


If a pattern is part straight and part curved, the straight 
edges are usually cut on the circular saw before band-sawing 
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On work where inside 
curves must be shaped, the 
end of the arm may be fitted 
with a small wooden disk. : 
This works in the same man- pI 
ner as the end of the arm, oe 
but allows the pattern to re- 
volve around it. The radius a 
of the disk should be the 
same as that of the smallest 
curve to be shaped. eq 

Another method of pattern oe 
cutting on the band saw is 
shown on the next page. Here 
the work is placed in a box c 
jig. One side of this jig is cut (| 
to the exact shape of the : 
work. The saw blade merely 
passes along the edge of the 
pattern. Sometimes this 
method may be used in finish- 
ing up work after the wooden 








Using a wooden arm to follow the pattern of a 
table-leg base. The end of the arm is curved, and 
notched slightly for the saw blade. It is blocked 
up to clear the work and clamped securely 








The pattern must be kept at a tangent to the 
end of the guiding arm. This can be done more 
easily if radial lines are marked on the pattern 

















At left, for work with inside curves, a wooden 
disk may be attached to the arm. The radius 
should be the same as the smallest curve to be 
cut. The pattern can then be revolved around 
the disk without difficulty as illustrated above 













JULY, 1939 





arm has been used to do all accessible cutting. 

Slow, even curves and straight edges often 
must be cut on the same piece. A simple 
combination jig for this purpose is illustrated 
at the beginning of this article. A straight 
guide fence is clamped to the saw table, and 
the front edge is notched for the saw blade. 
On top of this fence is fastened a straight 
strip to which is hinged a piece of wood with 
a curve of the same radius as that of the 
pattern. The pattern which is to be fastened 
to the material should have the curved side 
built up so that it will slide along the edge of 
the jig. To cut this portion of the work, the 
pattern is moved along the curved guide 
fence. To cut the straight sides of the work, 
the curved fence is swung back and the 
straight fence is used in the same manner as 
om Ue coomee oe. Wane 8 ad of this type 1 g wooden arm cannot conveniently be used, the 
takes & little longer to make, it saves much wor may be placed in a box jig. Any small corners 
time on duplicate work. are trimmed after the rest of the cutting is done 


Junked Rear-Axle Housings Support Machine Bench 


A STURDY machine bench can be made from junked 
rear-axle housings as shown at the right. Such a 
bench is not only neat in appearance, but also easy to 
clean around. Cross rails for the bench top are bolted 
to the small end of each housing through the holes 
that formerly held the brake assembly. The large ends 
are fastened to the floor with lag screws, or are bolted 
to wooden crosspieces screwed to the floor. 


Small Sack Quickly Converted 
into a Carpenter's Apron 


WHEN much nailing is to be done, a carpenter’s 
apron is a real timesaver. One can quickly be made 
from any small cloth sack. It is folded and cut as 
shown in the sketch below, then sewn to form a belt 
loop and two pockets for holding nails. 





FOLD BACK 
AND SEW 
BELT LOOP __ 


_— 
a 
-- 







= 








A lathe and a jig saw are mounted on 
this long, substantial bench, which has 
four legs made from old axle housings 








A substitute for a carpenter's 
apron is made by cutting and sew- 
SEW FRONT TO ing a small sack as at the left. 
BACK MAKING It is worn by slipping the belt 
TWO POCKETS through the hem or loop at the top 
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Bench Top Marked to Indicate 
Location of Drawers 


LIKE many homemade workbenches, 
mine is a long one with four drawers 
that slide underneath the top. When 
closed, the drawer fronts are not flush 
with the front of the bench top, but set 
back a little so they cannot readily be 
seen without stooping. To avoid having 
to stoop or feel around under the over- 
hang of the bench top to find the drawer 
handles, I painted a broad arrowhead 


with black lacquer at the edge of the bench 
directly over each drawer handle. A straight 
line would do just as well, but an arrow is 


somewhat neater.—ROBERT C. KING. 


Metal parts may 
be conveniently 
cleaned of dirt 
and grease with 
the aid of a dis- 
carded sprayer of 
the type used for 
cleaning windows 


Machine Parts Cleaned 
with Window Sprayer 


A DISCARDED window sprayer of the kind il- three-cornered file 
lustrated above is useful for cleaning small and turning the file 
parts of motors and other mechanical equip- with a pair of pli- 
ment which have been disassembled for re-_ ers. Find a file that 
pairs. Fill the bottle with gasoline, kerosene, _ is just a little loose 
or any cleansing liquid preferred, and spray intheset screw and 
the parts by moving the plunger with a fin- grind it back to 
ger; then wipe them clean with a cloth. This’ where it is a good 
equipment is also handy for removing grease fit in the hole.— 


and grime from the hands.—C.N.S. 
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Safety Set Screw Turned 
Without a Wrench 


SOMETIMES it is 
nec2ssary to re- 
move a Safety set 
screw when the reg- 
ular wrench has 
been misplaced. 
This can usually be 
done quite easily by 
using the end of a 





JOHN COOK, JR. 


Drill-Press Feed Improved 
by Adding a Spinner 


FOR ease and smoothness of operation, a steer- 
ing-wheel spinner, obtainable at any auto-acces- 
sory counter, will improve a drill press when 
attached to the feed lever as shown. The operator 
can then drill to the full spindle-travel capacity 
without changing hands or altering his original 
grip. This idea is adaptable to drill presses with 
the single rod feed, as illustrated, and those with 
the spoke-type lever. It may be advantageous to 
bolt the spinner through a hole drilled in the rod 
if. heavy metal work is to be done, but for ordinary 
drilling the regular friction clamp will do. 
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Below, adjust- 
ing the valve 
spring to blow 
off at the re- 
quired pressure 


Small Safety Valve Improvised 
from a Ball-Check Valve 


ERY small safety valves are hard to get, 
LY eon one may be made from a \” vertical 
ball-check valve. It is suitable where the 
pressure does not exceed 80 or 90 lb. 

Unscrew the cap and set the body aside 
because the only changes are made in the 
cap. The four ball stops projecting from the 
inside of the cap are first removed with a 
small cold chisel. From the inside of the cap 
drill out the threaded hole to a diameter of 
3”, leaving 4” of the original threaded hole. 

The alternate faces of the hexagonal top 
are then filed as shown. This provides a vent 
for the extra aluminum cap. 

The spring used is 11/32” in diameter, %% 
long, and quite stiff with a nonrusting finish. 
The valve is reassembled with a ball in place 
in the body. The spring is placed on the ball, 
and the cap is screwed tightly into the body. 
Cut off a 4%” brass close nipple 4%” from the 
center and screw it into the cap so as to 
come in contact with the spring. It is used 
for pressure adjustment. 

The aluminum cap comes from the cover 


” 
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Left, the complete safety valve 
with its aluminum cap in place. 
The latter is made by cutting 
the cover of a large paste jar 






The first step in changing over 
the ball-check valve is to take 
it apart by unscrewing the cap 


To provide a vent, it is necessary to file shal- 
low grooves in alternate faces of the hexagon 


of a large paste jar. Although very thin, it 
may easily be cut with a file by inserting a 
cork to back the cut. Force the cap carefully 
over the hexagonal top of the valve cap. 

Place the valve in an air line containing a 
gauge, and screw the nipple against the 
spring until the valve blows off at the de- 
sired pressure.—D. S. GARDE. 


Utilizing Old Hack-Saw Blades 


STICK shellac, crack fillers of various types, as well as 
glue and cement can often be applied to best advantage by 
using a flexible steel blade. For this purpose the ends of 
discarded or broken hack-saw blades may be ground to 
suitable shapes. The steel used in these blades is generally 
hard enough to withstand the heat necessary to apply those 
fillers which have to be melted, such as stick shellac and 
black wax, without becoming too soft. The teeth should be 
ground off, but leave on the rounded end with the hole as 
this enables the tools to be hung up.—WARREN CRANE. 
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Handy Brushes for Gluing and Touch-Up Jobs 


SMALL brushes for touch-up jobs 
or applying glue or soldering acid 
may be made from tufts of bristles 
taken from an old clothes or shoe 
brush. Glue them into holes drilled 
in short lengths of dowels. Use case- 
in glue, which is waterproof when 
dry; the brushes will then resist 
alcohol, turpentine, and even mild 
acid. They are so cheap and easy to 
make that they may be discarded 
after being used. This saves time in the long 
run because it does away with the always 
messy job of cleaning.—W. C. 





Extra Tool Handles Turned 
from Broomsticks 


BY UTILIZING discarded hardwood broom- 
sticks, you can stock a supply of small tool 
handles to take care of any needs. My meth- 
od is to center the stick and hold it with a 
dog just as if it were a piece of cold-rolled 
steel. The turning is done, not with wood- 
turning tools, but with a plain cut-off tool 
with plenty of rake on all cutting surfaces. 
The handles are made in gangs of three as 
illustrated above. The method of making them 
follows: 1. Take light cut across desired 
length to obtain concentricity. 2. Recess the 
handles for individual length. 3. Turn necks 
to a drive fit for ferrules. 4. Rough ends to 
desired forms with compound rest and finish 
with sandpaper. 5. Saw off, drive ferrules, 
and drill. Ferrules can be made from pipe 
or tubing.—THOMAS RETA. 


Thick Lather Removes India Ink 


IF INDIA drawing ink is spilled on cloth or 
clothing, it usually can be removed by rub- 
bing a thick lather of soap into and around 
the spot, but this must be done while the ink 
is still wet.—L. E. R. 







Quick-Acting Center Drill 
Speeds Up Lathe Work 


PRODUCTION on the lathe may be speeded 
up by mounting a centering drill on a bracket 
as illustrated below so that it may be used 
without removing the regular tailstock cen- 
ter. The bracket that holds the drill is hinged 
to a clamp on the tailstock spindle in such a 
way that it can be swung back out of the 
way as soon as the work has been center 
drilled.— GEORGE S. WALKER. 





Above, the attach- 
ment swung back; at 
right, drill in place; 
below, the drawings 








































Magnetic Compass Shows Location 
of Plastered-Up Outlet Box 


N NEW buildings, a careless plasterer will sometimes cover 
up an electrical switch or outlet box, and this may not be Li 
noticed until after the finishing has been done. To locate such 
a box requires considerable time and occasionally is almost im- 
possible to do. It can be found, however, by placing the edge 
of a magnetic compass against the wall where the box is sup- 
posed to be and moving it along until the needle swings to point 
to a definite spot on the wall. The iron box is sufficient to 
cause this deflection, and when the plaster is chipped out at 
this point, the box will be uncovered.—ROBERT K. URIE. [ 





The hidden box ‘ ix 
is indicated by Small Drill Holder Made : 
the deflection ® 

from Fishline Spool | 


of the needle 

MANY types of 
holders for small 
drills are in use, and 
the beautifully fin- 





Lathe Chucks Unscrewed 





by Using Brass Bar 


FROM time to time various authorities ad- 
vocate using a hardwood block on the back 
V-way and a backward rotation of the spindle 
to remove a frozen 
chuck or faceplate 


remove a_ faceplate, 
screw a couple of studs 
into it to act as bear- 
ings.—R. T. TILDEN. 





Extended Edge Improves 
Small Drawing Board 


LINES can be drawn with greater accuracy 





ished metal stands 
sold for the purpose 
cannot, of course, be 
surpassed. Never- 
theless, for ordinary 
bench use, it is hard 









added to the left- 
hand side of the 
drawing board to 
guide the T-square 








from a lathe. Since to beat an empty wi 
this method involves a fishline spool. The FRO 
definite hammer blow wood is quite tough 

when the jaw strikeS poles are drilled in the 294 hard, and the 

the block, I prefer to fishline spool to hold a Shoulders give a 

use a round brass rod number of small twist drills good grip when the ( 
as illustrated. It is block is picked up. \ 
necessary, of course, The spools are of a sufficient size to afford a \ 
to lock the spindle firm base, and a circle of holes can be drilled \ 
against rotationbyen- to accommodate a good many small drills. \ 
gaging the back gears | 
without releasing the 
bull-gear plunger. To An edge piece is 


on a small drawing board near the top and ou 
bottom of the paper if an auxiliary edge is sp: 
added to the board as illustrated at the right. ac 
The edge is a piece of pine the same thick- es] 
ness as the drawing board, about 2” wide, of 
and 10” longer than the board is wide. It is thi 
fastened with corner braces so as to protrude pr 
4” at the top of the board and 6” at the bot- thi 
tom.—LAWRENCE SUESS. m¢ 

182 POPULAR SCIENCE JU 

















Candy Bowl § 


LOOKS AS IF CARVED 
FROM A BALL 
















candy bowl looks as if it had been 
shaped from a sphere 6” in diameter 
and resembles a colorful bit of pottery. 
Actually it is built up of wood. 
The rough stock consists of three disks of 


> canay in bright blue enamel, this 


Above, turning 1” wood glued together after the manner of 
the inside. At lifts for a ship-model hull. Screw the block 
left, the draw- to a faceplate and turn the bowl to shape. A 


ings. Below, the 


bowl is finished template cut from cardboard will help in 


| ich keeping the outside true to the circle. After 
in a glossy, ric ‘ 

ion seal to sanding the bowl, saw out the handle notches 
give it a porce- and rough out the scallops at each side. 
lainappearance Saw the handle from five-ply wood and 
glue the ends into the notches. 
They can be sprung in or out, as 
necessary, to bring them flush 
with the bowl, and held temporar- 
ily in position with brads. Make 
four wedge-shaped wings to glue 
in place on each side of the han- 
dle where it enters the bowl. 
These are carved as continua- 
tions of the bowl edges, forming 
an unbroken curve up the handle. 
Sand the entire bowl thoroughly 
before enameling it.—L. K. 







Spool Serves as Spacer 
for a Sanding Disk 


AN ORDINARY wooden thread spool, if bored 
out to suit the motor shaft, makes a good 
spacer for mounting a sanding disk or other 
accessories on a grinder. Such a spacer is 
especially necessary with the common type 
of sanding disk that has a threaded hole 
through the center, because sometimes heavy 
pressure against the abrasive surface causes 
the disk to slow down and the end of the 
motor shaft to run out through the sheet. 
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Slots are cut in the 
orange crate and the 
board to receive the 
bearings, which are 
fastened as shown at 
right. The axles are 
made of hardwood 











Orange-Crate Scooter Has Ball-Bearing Wheels 


LD ball bearings from the rear axle of 
O an automobile serve as the wheels of 
this speedy scooter. It is made from an 
orange crate and a piece of board 4” by 24”. 
A slot is sawed in one end of the orange 
crate and another near the end of the board 
to receive the ball-bearing wheels. The axles 


Finger Rest for Pin Vise 


x MUCH delicate ben A 
work such as_ ship 
model making and oth- 
er types of model con- 
struction, a pin vise is 
NAILHEAD in almost constant use 
omaee for drilling very small 
REST holes. The ordinary 
type of pin vise, such 

as that shown at the 

left, can be improved for 
work of this kind by add- 
ing a finger rest to aid in 
drilling. Select a nail that 
just fits into the hole in the 
shank of the vise and file 
off any roughness that 
might interfere with the 
easy operation from _ the 
head of the nail. A drop of 
oil will improve the action. 







are cut from hardwood and forced into the 
inner ball race; and one side is flattened to 
fit against the boards, to which they are fas- 
tened with 1,” bolts. The board should be 
pivoted to the orange crate with a %” bolt. 
The wood is faced at this point with two 
pieces of sheet iron to form a bearing. 





Extra Long Riveting Stake 


A BENCH stake for riveting and other work 
on awkwardly shaped parts may be impro- 
vised by clamping a wrecking bar in the 
vise. To prevent the U-shaped end of the 
bar from shifting, a cold chisel should be 
placed as illustrated.—R. W. 
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P TO a dozen spools of 
U thread may be kept in 
this neat spool holder. The 
cover is fitted with a revolving 
catch. 

Mount a disk of 1” stock on 
a faceplate and recess the 
front as indicated, leaving a 
raised table in the center for 
the latching mechanism. Turn 
the rim large enough to give 
clearance for the coffee - can 
edge after painting. Bore the 
center recess and the six peg 
holes. 

Turn the lid and screw it 
to the can bottom. The handle 


pivot must turn freely in the hole, and 
is slotted for the handle. The latch-rod 
catch, bent from stiff metal, is held with 
a through-pin and a binding of fine wire. 
Cut slots in the bottom center hole to 
admit the catch, and insert a washer filed to corre- 
spond, to take the wear. Insert the handle pivot in the 
lid and screw a retaining washer on the lower end. 
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LATCH DETAIL 











The cover of the spool holder locks by a twist of the 
wrist. The original was painted yellow and sage green 


An Unbreakable Rod for Stirring 
Photographic Chemicals 


GLASS stirring rods have to be handled very carefully, 
but an unbreakable rod for photographic use may be made 
by covering a piece of 144” wooden dowel with high-grade 
rubber tubing. Let the tubing extend for 1%” at one end. 
Wash this end out with turpentine, fill it with rubber 
cement, and let it dry. It may then be clamped together 
to form a flexible scraper. Separate rods should be made 
for the developing and fixing baths. The rubber is im- 
pervious to all but strong acids and caustic alkalies. 

When a glass stirring rod is used, it may be improved 
by slipping the stopper from a bottle of tincture of iodine 
on the end. This aids in stirring and crushing.—N. S. 
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Clothesline Props Hang 
Neatly on Garage Wall 


CLOTHESLINE props will stay clean and 
last longer if they are hung up when not 
in use on long brass screws driven into 
the outside wall of the garage, or on nails 
inside the garage if the height is sufficient. 
Keep the props well painted.—J. L. D. 








OIL STAINS 


Standard oil stains may be mixed and 
applied to wood as follows: 


1. For the liquid vehicle, mix 1 part 
benzol, 1 part turpentine, 1, part four- 
hour varnish, and 2 parts gasoline. 


2. Weigh out 2 oz. of oil-soluble 
aniline stain powder in a clean veg- 
etable can. (If a stronger stock solu- 
tion is desired, use 4 oz.) 

3. Immerse the can in hot water 
away from any flame, and fill the can 
two thirds full with the solvent. Stir 


I. ce: isn ime: sees ins: een eins imi sie nt: mis: i l,i: a mm een men m daeapa 
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ORIGINAL 


DRILLED AND COUNTERSUNK 
FOR WOOD SCREWS 






tened 
original saw table. 












FENCE GRIPS 
FLUSH WITH TABLE 













HARDWOOD 
Va CLEATS 


Plywood Extension Improves 
Small Circular Saw Table 


MANY small home workshop circular saws of 
the type illustrated above can be made more 
serviceable for large work by adding a home- 
made extension table. The extension shown was 
constructed from the plywood lower shelf of a 
discarded tea wagon. Cleats were added as in- 
dicated in the drawing so that it could be fas- 


with countersunk wood screws to the 


[PAINTING] 


this to a paste, then transfer to a 
suitable 1-gal. container and fill with 
solvent to make 1 gal. Let stand 
twenty-four hours. Stir well before 
using. 


4. Apply to well-sanded wood with 
a 3X black China bristle brush. Wipe 
with rags to an even shade; or if a 
high-light effect is desired, wipe off 
lighter in the proper places. 


5. Dry twenty-four hours in a 
warm room before finishing. 
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It is important, of course, 
that the joining edges be flush and true and 
that the extension be absolutely level.—H. 
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Hardware Sorting Tray 
for Use with Jars 


IF SCREWS, bolts, washers, and other hard- 
ware are kept in glass jars, it pays to make 
a sorting tray on legs like the one illustrated 
below. The contents of a jar can be poured 
into the tray for selecting the required part. 
The empty jar is then placed under the tray, 
the cork pulled out, and the unwanted parts 
are scraped back into the jar through the 
hole. The tray is merely an 8” diameter pie 
tin mounted on a ring cut from %” wood 
and raised to the height of the jars on four 
legs. A hole about 112” in diameter should 
be cut in the bottom.—J. S. BOREN. 
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5 Keeping Chaff from Grease 
Cups of a Threshing Machine 
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WHEN grease cups are being filled around 
a threshing machine, dust and chaff get into 
the grease left exposed in the bottom part of 
the cup. This can be prevented, as shown 
above, by covering the exposed part with a 
tin can from which the top has been re- 
moved.—N. W. 


Sharpening saws properly involves many 
problems, and the data sheet below is the 
first in a series that will cover the subject. 


HANDSAWS—JOINTING AND SHAPING [WOODWORKING] 
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Joint a ripsaw or crosscut saw by 
running a flat mill file or a saw joint- 
er back and forth over the teeth until 
every one has been touched. Shaping 
is necessary only when the teeth are 
very uneven; they must then be filed 
to correct shape and the gullets to 
uniform depth. Clamp the saw in a 


saw-filing vise and file straight across, 
disregarding the bevels. File down 
into the gullets until one tooth is 
brought to a point, and until half of 
the flat top of the next tooth has been 
removed. File the next gullet the 
same way, and continue to the end 
of the saw. 








RIPSAW 


UNEVEN RIPSAW TEETH 


Reccheachot Ih tals 








CROSSCUT SAW 


JOINTED RIPSAW TEETH 


JOINTING WITH 
SAW JOINTER 
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HEMICALS that glow with magic 
colors in the dark, under invisible 
illumination with “black light,” have 
been applied to theatrical costumes 
and decorations with spectacular effect. 
Your own home laboratory can be the stage 
for equally striking experiments with these 
substances, which possess the curious proper- 
ty known as fluorescence. Also, you can pre- 
pare other substances that shine in the dark 
through the phenomenon called phosphores- 
cence—which is distinguished from fluores- 
cence by the fact that phosphorescent chemi- 
cals continue to glow for some time after re- 
moval from the light that excites them. 

To make a phosphorescent preparation, 
simply break off the point of an indelible lead 
pencil and pulverize it thoroughly with a 
pinch of powdered boric acid (boracic acid), 
which you may find awaiting use as an eye 
lotion in the family medicine chest. Heat the 
mixture in a tin-can lid with the aid of a 
Bunsen burner, an alcohol lamp, or 
the kitchen range. The pulverized 
mass will twist and squirm, finally 
becoming shiny and glasslike. When 
the lid and its contents have cooled, 
hold the product close to an electric 
light. Then turn off the light, and if 
the room is dark you will see the 
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By 
RAYMOND 
B. WAILES 


ODD STAGE EFFECTS, like these 
dancing marionettes, can be produced 
by coating with substances that glow 
under ultra-violet light. Below, tne 
heated mixture of indelible-pencil 
lead and boric acid absorbs light and 
shines after the flash is turned off 


fa 


preparation glow vividly. Its light will 
gradually dim and disappear. 

You can obtain phosphorescent light of dif- 
ferent colors by heating boric acid powder 
with household dyes, or with a bit of fluores- 
cein, and varying the heating so that the 
boric acid is only partly fused. 

For black-light experiments with fluores- 
cent chemicals, you will need a source of 
ultra-violet rays. The handiest is an argon 
lamp bulb, which you can obtain from any 
large electrical store for about half a dollar. 
Screwed into any lamp socket providing the 
ordinary house current of 110 volts, it emits 
a quantity of invisible ultra-violet light, be- 
sides some visible violet light. The lamp 
bulb may be fitted with a cup-shaped shade, 
to concentrate its rays upon your chemical 
bench, and to screen the visible light 
from your eyes so that it will not 
interfere with your observations. 

Many other sources of ultra-violet 
light are available for your experi- 
ments. Even direct sunlight will en- 
able you to observe the fluorescence 
of a few chemicals, though in most 
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ases the brightness of 
he visible part of the 
unshine masks their flu- 
rescent glow. A photo- 
iood lamp will provide 
you with black light if 
rou inclose it in a well- 
ventilated box, lined with 
asbestos paper, and let 
light emerge only through 
i window of special ultra- 
violet filter glass. This 
purple-black glass, opaque 
to practically all but ultra- 
violet rays, may be ob- 
tained from dealers in 
scientific apparatus and 
chemicals. If your home laboratory does not 
have 110-volt current on tap, you can pro- 
juce ultra-violet light of sufficient intensity 
for many experiments with an iron spark 
gap, connected to a battery-operated spark 
coil. 

To start your black-light experiments, you 
need look no farther than your own house- 
hold for fluorescent materials. Ordinary ma- 
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Uitra-violet rays affect camera film more strongly than ordinary visible 
light does, as proved by this simple test with a light-sensitive solution 


chine oil, exposed in a darkened room to your 
source of ultra-violet rays, will glow with 
blue light. So will petroleum jelly from the 
medicine cabinet. Calomel, or mercurous 
chloride, in solid form, will fluoresce under 
like conditions with a peculiar orange-gold 
color. Pyrogallic acid, familiar as a photo- 
graphic developer, also exhibits fluorescence 
upon exposure to black light. However, more 
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Here's a spectacular stunt of chemical magic—writing in letters of flame on a “blackboard” of 
white cardboard. The chalk has been dipped in a chemical that fluoresces under ultra-violet light 
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spectacular tricks of chemical magic can be 
performed with anthracene, a_ coal-tar 
product that will glow vividly with a yellow- 
ish-green color in ultra-violet light. Dissolved 
in benzine (benzol), gasoline, or xylene, it 
makes an invisible ink with which you can 
write secret messages on paper. When the writ- 
ing dries, it cannot be seen in ordinary light. 
Hold it before ultra-violet rays ina dark room, 
however, and it will glow in letters like fire. 


ERE is an entertaining variation of the 
LH stunt, to perform before your friends. 
Darken a room in which you have set up a 
white sheet of cardboard as a “blackboard.” 
Dip a stick of chalk momentarily in a xylene 
or benzene solution of anthracene, and let 
the chalk dry. Then write with the prepared 
chalk upon the white “blackboard,” which 
must be illuminated meanwhile by black 
light. The message will be traced in fiery, 
glowing letters, with mystifying effect that 
you can enhance by clever showmanship. 

Small dolls, whose clothing has been dipped 
in anthracene solution and dried, will also fit 
well into any program of chemical magic. 
They glow weirdly when you make them 
dance under black light. For a two-color 
effect, impregnate only part of the clothing 
with the anthracene solution, and the rest 
with a solution of sodium salicylate in water. 
When dry, the latter fluoresces under black 
light with a pale-blue color. 


Even in daylight, a solution of fluorescein 
in water will visibly fluoresce. A mere speck 
of the chemical, no larger than a pinhead, 
will suffice to make a quart of 
solution. To help dissolve the 
fluorescein, add a gram or 


quarter teaspoonful of sodium hydroxide 
(lye) to the water. The fluorescence of the 
solution becomes far more vivid under black 
light. Use the liquid to fill a round-bottomed 
flask, or a burned-out electric light bulb with 
the base removed, and you will have a “crys- 
tal-gazing globe” that will magically glow in 
the dark when illuminated by ultra-violet 
rays. 

To make another preparation whose fluor- 
escence can be seen in sunlight, add a solu- 
tion of ammonium fluoride to a solution of 
uranium nitrate until no more precipitate 
forms. Filter off the precipitate, which is a 
uranium compound called uranyl ammonium 
fiuoride. Wash it with alcohol while it is 
still on the filter paper, let it dry, and then 
promptly stopper it in a bottle. This solid 
substance, like the fluorescein solution, fluor- 
esces much more brilliantly in the dark, 
under an argon lamp. 

Increasing the power of your black-light 
source enhances the luminous response of 
fluorescent substances, and you can do this 
by mounting several argon lamps close to- 
gether on a board. Wire them in parallel, or 
so that each receives its supply of current 
independently of the rest. As the argon bulbs 
consume only two watts apiece, a dozen or 
two of them would use no more current than 
a standard twenty-five or fifty-watt bulb. 

To observe fluorescent effects at their best, 
another expedient is to place the substance 
under observation in a homemade viewing 
box, which is used in conjunction with your 
source of black light. A sliding cover on the 





SUN-TAN OINTMENT. You can dem- 
onstrate how popular lotions prevent 
sunburn by shielding the skin from 
ultra-violet rays. Your test lotion 
is mixed from lanolin, paraffin oil, 
and a few phenol salicylate tablets 
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VIEWING 


HOMEMADE VIEWING BOX. Fluorescent effects are 


seen to best advantage in a viewing box, which you can 


make for yourself. Black light is admitted through a win- 
dow of filter glass, and you view specimens through a hole 


ILTER 
LASS 
FLUORESCENT 
| SPECIMEN 


box will facilitate inserting 

and removing your speci- 

mens. Fit one end of the 

viewing chamber with a win- 

dow of ultra-violet filter 

glass, of the special type pre- 

viously mentioned, which is 

available in several sizes. 

While the window admits 

black light to the specimens in the box, you 
can view them through a hole cut in the top. 
Any leakage of visible light into the box may 
be prevented by surrounding the peep hole 
with a masklike shield that fits your nose 
and forehead. 

Such a viewing box will enable you to 
observe the fluorescence of many more sub- 
stances. Common buttons glow with a blue 
color, which cannot be seen by the unscreened 
argon lamp because its own visible light 
masks the faint blue fluorescence. Uranium- 
tinted glassware, yellow-green in color and 
found in many households, will also fluoresce 
in the viewing box. 


YES in particular are apt to exhibit fluor- 
escent properties under the rays. An al- 
coholic solution of rhodamine will glow red. 
A solution of uranin in water will shine 
with yellow light. Many minerals, too, show 
fluorescence. Some substances—including the 
preparation of boric acid and a dye, de- 
scribed in an earlier paragraph—are both 
fluorescent and phosphorescent. 

Camera fans know that light rich in ultra- 
violet rays will act much more strongly than 
visible light alone upon a photographic film. 
You can easily make a light-sensitive solu- 
tion that will respond to different kinds of 
light in similar fashion. Dissolve about five 
grams, or a teaspoonful, of ammonium oxa- 
late in 100 cubic centimeters (about three 
and a half fluid ounces) of water. Make an- 
other solution of five grams, or a half tea- 
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spoonful, of mercuric chloride in the same 
amount of water. Mix the two solutions and 
filter. Place equal amounts of the filtered 
mixture of liquids in each of three test tubes. 

Expose one tube overnight to light from an 
argon bulb, and another tube, for the same 
length of time, to the light of an ordinary 
electric-lamp bulb. A screen may be placed 
between the bulbs so that each tube is illumi- 
nated by oniy one type of light. Meanwhile 
keep the third tube in a dark place to serve 
as a “blank” or reference standard. 

After twelve or more hours, you will find a 
considerable deposit of white crystals in the 
tube exposed to the argon lamp. The test 
tube lighted by an ordinary bulb will contain 
only a third or fourth of this amount, and 
none at all will be found in the tube kept in 
the dark. Ultra-violet rays, most abundant 
in the first case, promoted a reaction be- 
tween the ammonium oxalate and mercuric 
chloride to produce the white precipitate, 
which consists of mercurous chloride. 

Sunburn is another sort of chemical action 
produced by black light. ‘“‘Sun-tan oint- 
ments,” popular at this time of year, prevent 
sunburn by shielding the skin from an over- 
dose of the ultra-violet rays in sunlight. To 
show how they filter out the rays, heat about 
five cubic centimeters (a teaspoonful and a 
half) of liquid paraffin oil or petroleum jelly. 
Dissolve two or three salol (phenol salicyl- 
ate) tablets in the hot oil or jelly. Mix the 
product with about ten grams of lanolin to 
form an ointment. (Continued on page 232) 
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Ice placed in boil- P 
ing water chills it 


more than ice water 
at same temperature 


OUR equal amounts of boiling water into two 
containers. To one portion, add an equal 
quantity of ice water chilled to thirty-two degrees 
F. Add a like amount of melting ice, at the same 
temperature, to the other portion. Stir each. The 
water in the first container drops from 212 to 
about 122 degrees, a thermometer will show. But 
the second portion, when the 
ice has melted completely, 
drops to about fifty degrees! 
The extra heat stolen from 
the water is the amount re- 
quired to change ice from a 
solid to a liquid, without al- 
tering its temperature, and 
is called the latent heat of 

fusion. 


WET two. toothpicks’ thoroughly. 
Placed near each other in a pan of 
water, they will drift together. So 
will a pair of dry toothpicks, lowered 
so carefully to the surface of the water 
that their tops and sides do not get 
wet. Now repeat the experiment with 
one wet toothpick and one dry one. 
Gently move the first toward the second 
as shown in the photograph, keeping 
them parallel, and the dry toothpick 
will be pushed away before contact oc- 
curs. The small sketches show how the 
varying effects of surface tension play 
these strange tricks, causing attraction 
or repulsion, as the case may be. Floating toothpicks attract or repel each other strangely 


Color Vision Changes 
as the Light Fades 


COVER half of a flash-light lens 
with red paper and the other half 
with green, using several thicknesses. 
In a dark room, shine the lamp on 
white cardboard at close range. The 
red patch of light looks brighter. 
Slowly move the flash light away 
from the cardboard screen. The 
green light gains in relative bright- 
ness, finally surpassing the red. Dim 
light alters the eyes’ sensitivity to 
colors, which explains why red flow- 
ers turn black as twilight falls, while 
blue ones keep their color longer. 
The greens are last to fade as fail- 


With increasing distance, green shows more brightly than red ing light makes all look gray. 
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IN EASY 


Test Shows Differences 
in Liquid Viscosity 


SUPPORT three or four long glass tubes 
in an upright position, and plug the 
bottom of each. Fill one tube with water 
and the others with different liquids. 
See how long it takes ball bearings, 
dropped in the top, to reach the bottom 
of each tube. This depends upon the 
viscosity, or internal friction, of the 
particular liquid. If a ball takes one 
second to traverse the tube of water, it 
would require only a third of a second 
to fall through a similar column of ether. 
In olive oil, it would take eighty seconds; 
in glycerin, twelve and a half minutes; 
while if it were dropped in pitch, it 
would take 10,000 years! 


Ball bearings fall 
through = different 
liquids in tubes 
at different speeds 





Toy Mouse Demonstrates Resonance 


Blow the whistle, and the mouse jumps obediently into the jar 


Sometimes You See Things 
by Not Looking at Them 


AFTER several minutes in a dark room, look 
through a pinhole in cardboard at a flash light 
covered with green paper. The faint green light 
disappears if you gaze straight at it, but can be 
seen if you turn your eyes slightly aside. Astrono- 
mers must do the same to see faint stars. In the 
daytime, you see things most clearly by looking 
directly at them, so that the image falls on the 
center of the retina. When your eyes adapt them- 
selves to darkness, however, the surrounding part 
of the retina becomes more sensitive than the center. 
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TIE a stretched piece of paper over 
half the mouth of a glass jar. Place a 
toy mouse or other small object near 
the edge. Blow a blast on a whistle. 
If the whistle’s pitch matches the 
natural pitch or vibration period of 
the air column in the jar, which may 
be “tuned” to resonance by adding 
water, it will make the paper vibrate, 


'* and the mouse will dance about and 


jump into the jar. Notes of any other 
pitch will have little or no effect. 


The spot disappears if you look right at it 
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CERTAIN street in Washington, D. C., 

has a sidewalk constructed of hex- 

agonal stone blocks closely fitted to- 
gether. Breakfast sausage comes incased in 
thin protective membranes. 

You probably won’t see any connection be- 
tween the Washington sidewalk and the 
breakfast sausage until you turn your micro- 
scope on a piece of shell from an oyster, mus- 
sel, or other bivalve. And then, as you have 
noticed before in the course of your micro- 
scope adventures, you will see that man is 
just a big copy-cat; that nature, millions of 
years ago, was building structures like the 
prismatic sidewalk, and was protecting her 
building blocks with thin membranes like 
present-day sausage casings. 

A bivalve shell is one of the most fasci- 
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Looking at Shells 


nating objects you can examine with your 
microscope. You can spend an evenjng or 
two with it, and not lose interest. Even 
though you don’t live near the ocean, you can 
find oyster shells and souvenir shells in the 
stores of any village or town. You can get a 
mussel shell in almost any stream whose 
water contains carbonate of lime. Select 
specimens having shiny, pearly interiors. 

Maybe at first sight the shell you have 
doesn’t look very interesting, except, per- 
haps, that the inside surface has a beautiful 
iridescence characteristic of mother-of-pearl. 
But with your microscope you will find that 
there is plenty of interest there. 

When nature devised the mollusk shell, she 
had a number of problems to solve. She had 
to use easily obtained material, employ a 
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with Your Microscope 


system of construction that would permit 
gradual growth, develop an arrangement of 
units that would give the required strength, 
and, finally, provide a means of protecting 
her work from surrounding detrimental con- 
ditions. 

With a moderate power, say fifty diame- 
ters, examine the outer surface of a shell. 
You probably will be surprised to find that it 
has a definite and very beautiful structure. 
The surface, usually colored some shade of 
brown, is revealed by the magic lenses of 
your microscope to be made up of 
innumerable little blocks nestling 
together so closely that there is not 
an opening anywhere between them. 
Study the blocks carefully, and you 
will observe that many of them are 
six-sided. Here, then, is an arrange- 
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ment very much like that of the blocks in 
that Washington sidewalk. 

Slide the shell sidewise until you can focus 
on a point at the very edge where the shell 
has thinned out until you can almost see 
through it. Here, again, you will observe the 
hexagonal-prism arrangement. Turn the shell 
over and focus again near the edge. You will 
see that the other side shows the prismatic 
arrangement, too. 

You have been looking at the ends of tiny 
prisms consisting mostly of limestone. The 
building material (calcium carbon- 
ate) from which the prisms were 
fashioned was obtained from the wa- 
ter in which the creature bearing the 
shell lived. Had that water contained 
no lime, there would have been no 
shell—probably no animal. By now, 





Magnified portion of a section of mother-of-pearl 


you probably have begun to wonder what 
holds the blocks of lime together. And if you 
know anything about streams and lakes, you 
wonder how the shell has managed to remain 
reasonably intact when there is often car- 
bonic acid in the water. An acid, you know, 
dissolves limestone. 


At top, how the 
slide trays fit 
inside the cabi- 
net. Below, the 
completed unit 


Why not see what an acid will do to 
the shell? Make up a dilute solution of 
any acid such as sulphuric, nitric, hydro- 
chloric or acetic (even vinegar will do), 
and place the shell in it. If the acid is 
strong, vigorous bubbling will be noted. 
It is best to use an acid solution not 
strong enough to cause violent bubbling. 
Leave the shell in it for several hours. 

After the bubbles have ceased to form, 
you will not see much change in the ap- 
pearance of the piece of shell. Pick it up 
carefully with tweezers, however, and 
you will find that it is now soft and pli- 
able. Carefully transfer the specimen 
to a slide and examine it with your mi- 
croscope. You will see the same pris- 
matic structure, but since you know the 
limestone has been dissolved, the prisms 
must be made of something elise. With 
teasing needles you can tear the prisms 
apart easily, and in this way you find 
that they are a skeletonlike framework 
of thin, animal membrane. 

Nature, with characteristic cunning, 
had wrapped her carefully made carbonate 
crystals individually in a tough membrane to 
protect them from harm, particularly from 
the action of carbonic acid. If you remove 
the outer layer of the membrane carefully 
from the acid-treated specimen, you will find 
a network of hollow cells formed by strips of 


© YOUR MICROSCOPE 


O YOU have trouble storing micro- 

scope slides? The usual method 
is to use a box or drawer having 
notched strips to hold the slides on 
edge. Although generally satisfactory, 
this has some drawbacks. Chief 
among them is the fact that some 
slides are damaged by remaining on 
edge for weeks and months. 

Here is a storage arrangement 
that is an improvement over those 
usually employed. It provides for 
all the slides to be supported fiat, 
where their labels can be read at 
a glance without moving any- 

thing. Furthermore, it is a simple 
matter to pick up a slide; you simply 
press on one end with a finger, the 
other end pops up, and you grasp it 
easily. | 

Make a series of shallow trays and 
a box or cabinet to keep them in. The 
tray bottoms consist of sheets of stiff 
sheet metal, such as galvanized fur- 
nace iron, which slide in saw grooves 
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the membrane that filled the 
thin spaces between crystals. 
Going back to the point where 
you were looking at the inside 
surface of an untreated shell, 
near the edge, you found that 
the crystalline arrangement was 
visible there. Now move inward 
from the edge, and you note an 
abrupt and extensive change in 
the landscape. Instead of a mo- 
saic of prisms, you find a maze 
of fine, wavy, nearly parallel 
lines that remind you perhaps 
of the grain of yellow pine, 
cypress, or other wood. This is 
the mother-of-pearl lining of the 
shell, or the nacre. 
You may have difficulty in 
seeing the lines at first. Use at 
least fifty diameters, and ar- 
range the illumination so that Cuttlefish shell is 
it strikes the surface obliquely  %0ft enough to be 
from one side. By moving the aig é — 
lamp up and down, and forward snctiocatthedhal 
and back, you will find the best 
position. Incidentally, the crys- 
talline layer can be examined in this way too, but 
it usually looks better by transmitted light, if the 
shell is not too thick. 
The mother-of-pearl is made up essentially of 
numerous, very thin folded (Continued on page 234) 


SLIDES WILL BE SAFE AND ACCESSIBLE IN THIS CABINET @ 


cut in the sidepieces of the 
cabinet. Each tray has a frame 
made of wood or metal, and 
these are divided into recesses 
or compartments for the slides. 
Each slide is supported by two 
thin strips of wood or cardboard 
running parallel to its shorter 
edges and about 14” from them. 
This arrangement enables the 
slides to be tilted by pressing 
down on one end. At right 
angles to the supporting strips 
are spacing strips, which can be 
match sticks, held in place with 
glue. It is not absolutely neces- 
sary to use these spacers, but 
they provide some protection 
for the slides and therefore are 
worth the extra effort. 
Dimensions and arrangement 
of parts for a typical cabinet 
are shown in the accompanying 
lrawings, which you will find 
easy to follow. These drawings give full details for constructing the cabinet 


JULY, 1939 197 





ew Developments in 


ITH the compact tele- 
vision converter unit 


illustrated in the photograph 





This television unit can be coupled to your regular broadcast receiver 


Flexible Phonograph Disk 
for Home-Recording Use 


that it 
double without breaking, a phonograph disk 
for making home recordings is now being 
marketed for radio experimenters and others 


SO FLEXIBLE can be bent almost 


interested in sound reproduction. The disk 
is made of fiber to which a thin film of plastic 
material is added under pressure at intense 


heat. It is said to be fireproof. 


Don't try this with an ordinary phonograph record! 
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at the left, your regular 
broadcast receiver can be 
used to receive the sight-and- 
sound programs now being 
broadcast on regular sched- 
ules. Connected to a receiver, 
it no*. only provides the neces- 
sary vision circuit and cath- 
ode-ray viewing screen, but 
it serves as a converter to 
adapt the regular broadcast 
circuit in the receiver to the 
ultrashort waves on which 
the sound accompanying the 
“vision” programs is_ sent 
out on the air. The sound 
signals are separated by the 
converter and then fed into 
the broadcast receiver’s am- 
plifier and loudspeaker. A 
3% by 4% inch image is pro- 
duced on the unit’s viewing 
screen. The cabinet can 
either be placed on a table or 
on top of the regular broad- 
cast receiver. 


ss es 


New Wafer-Thin Phones 
Are Light in Weight 
ONLY three eighths of an inch thick 
slightly thicker than a pencil—new head- 
phones just introduced have the added feature 
of light weight to appeal to amateur and 
professional radio operators who wear head- 
sets for long hours at a stretch. The crystal 
elements of the receivers are housed in her- 
metically sealed aluminum cases, and com- 

position diaphragms eliminate chatter. 
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the Radio World 


“Staticless ‘RadioStationCompleted 
p 


THE WORLD’S first ‘‘staticless” radio station is now operating 
near New York City. From its giant 400-foot tower overlook- 
ing the Hudson River, daily test programs are being broadcast 
on the ultrashort waves over a radius of 100 miles. The “‘static- 


less” radio system, de- 
vised by Major Edward 
H. Armstrong, (P.S.M., 
July ’35, p. 16), makes 
use of an entirely new 
method of imprinting 
the voices and music on 
the radio waves. In 
regular broadcasting, 
wave strength is varied 
by the sound volume. 
In the new system, the 
strength of the waves 
is kept constant while 
the width of the wave 
band is varied. Because 
this creates a wave pat- 
tern unlike static, 
natural interference as 
well as unwanted cir- 
cuit noises are com- 
pletely suppressed. 





Tiny Loop Antenna 
Built into Radio 


OF SPECIAL design and shield- 
ing, midget broadcast receivers 


with built-in, loop antennas 
are now available, thus dis- 
pensing with outdoor or around- 
the-room aerials. Increased 
selectivity and less static are 
claimed for the sets. 
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At left, amplifiers in the new 
staticless transmitter. Above, 
its 400-foot-high antenna tower 


Mike Picks Up Only Whatls Wanted 


BY FLIPPING a switch 
attached to its base, a 
microphone just mar- 
keted can be made 
sensitive to sounds com- 
ing from in front, from 
two sides at once, or 
from all sides at once, 
as desired. Actually 
two microphones in one 
—a bidirectional unit 
and a nondirectional 
instrument—tthe output 
of each runs to the 
switch which cuts in 
one or the other, or 
both in series. In the 
latter position, the units 
are sensitive only to 
sounds coming from the 
front, as in the diagram. 
Designed for both radio 
and public-address sys- 
tems, the mike is quick- 
ly adaptable to the 
needs of any size studio. 





How the switch controls the microphone 
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ITH the easily assembled unit illus- 
WV erste you can convert your regular 
superheterodyne set into a “diversity 
receiver” that will provide signals of constant 
strength free from the bothersome fading so 
common to short-wave reception and often 
experienced on the broadcast band. Called a 
“diversity coupler,” the unit operates on the 
same principle as the “diversity receivers” 
(P.S.M., Mar. ’39, p. 222), but what the re- 
ceivers do electrically, the coupler does me- 
chanically). 
The secret of diversity reception is based 
on the fact that the degree of fading of a 
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Easily Assembled Unit 


By ARTHUR C. MILLER 


All connections must be soldered carefully, and a metal shield, 
as at the right, must be used to eliminate radio interference 


given signal varies with different antennas. 
The coupler, acting as a link between two 
antennas—one vertical and the other hori- 
zontal—and the _ receiver, automatically 
couples the receiver by means of a motor- 
driven variable condenser to the antenna pro- 
viding the stronger signal. 

The coupling condenser, sold complete with 
its motor, consists of three plates, two sta- 
tionary and one movable. One stationary 
plate is connected to the vertical antenna, 
the other to the horizontal antenna, while the 
movable plate is wired to the receiver’s an- 
tenna terminal. As the signal in one antenna 
or the other fades, the movable 
plate is turned automatically to 
a new position. Thus, the an- 
tenna receiving the stronger 
signal becomes ‘‘capacity cou- 
pled” to the receiver in di- 
rect proportion to the signal 
strength. 

Three tubes are used in the 
coupler circuit, a 6B8G ampli- 
fier, a 2A4G control tube, and a 
25Z6 rectifier. The 2A4G, the 
heart of the circuit, acts as a 
sensitive relay to control the 
tiny magnetic motor that op- 
erates the dual coupling con- 
denser. When the signal fades, 
this tube allows current to flow 
to the motor until the condenser 
has been adjusted to the new 
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These 





Kills Radio Fading 


setting for maximum signal 
strength. The action is en- 
tirely automatic, and so 
swift that audible signal 
strength is constant. 
In wiring the circuit, fol- 
low the diagram carefully. 
Make sure that all connec- 
tions are well _ soldered, 
since any poor joints will 
cause losses that will com- 
pletely upset the balance of 
the hook-up. When connect- 
ing the coupler to your re- 
ceiver, use shielded cable How the various parts are arranged above and below the metal 
and ground the outer chassis. The tiny motor, which turns the dual condenser to tune in the 
sheathing as indicated. antenna giving the strong signal, is on the top face of the chassis 


Shielded cable also should ———y 
be used for the antenna 

lead-ins. A wafer adapter 

can be used to make the 

necessary connection to the 

plate prong of the receiv- 

er’s last intermediate-fre- 

quency tube, as shown in 

the diagram. 

To adjust the coupler, 
tune in a short-wave signal 
which is fading, as _ indi- 
cated by the rise and fall in 
volume, or by the fluctua- 





HORIZONTAL 


ANTENNA 






































These drawings show how the coupler is connected to receiver and antennas, and the complete wiring diagram 
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A close-up of the motor that turns the dual condenser 


tions of the visible tuning meter if the set is 
equipped with one. Then advance the sensi- 
tivity control or 500,000-ohm potentiometer 
until the signal remains constant. Do not 
turn the control too far or the motor will 
tend to operate continuously. It is best to 
adjust it to a point just below that of maxi- 
mum response. The best point can be per- 
manently marked on the dial with a pencil. 
Some experimenting may be necessary in 
placing the two antennas for best results. 





LIST OF PARTS 
FOR RADIO-FADING ELIMINATOR 


Antenna - selecting condenser, and 
motor. 

Plate transformer. 

Filament transformer. 

Intermediate -frequency transformer, 
455 Ke. 

Trimmer condenser (C-1). 

Condenser, 10 mfd., 300 volt. 

Fixed condenser, 20 mmfd. 

Tubular condenser, .5 mfd., 200 volt. 

Tubular condenser, .1 mfd., 200 volt. 

Tubular condenser, .1 mfd., 400 volt. 

Mica condenser, .0005 mfd. 

Two resistors, 150 ohm, % watt. 

Resistor, 1 meg., % watt. 

Resistor, 100,000 ohm, % watt. 

Volume control (500,000 ohm) with 
switch. 

6B8G tube. 

2A4G tube. 

25Z6 tube. 

Three octal sockets. 

Toggle on-off switch. 

Special chassis with cover and bottom 
plate. 

Miscellaneous:—Nuts, clips, washers, 
lugs, wire, etc. 











ALL-WAVE 


ERE is an inexpensive alternating or 

direct-current receiver that covers all 

the wave bands from 430 to 10,000 
kilocycles. It is of the regenerative type, but 
the functions of regeneration and detection 
are separate. Regeneration is furnished by 
a 6C5 tube and is controlled independently 
of the 6J7 detector tube, while the output 
tube, a 25L6, provides ample power for a 
6-inch dynamic speaker, as well as earphones. 

Contributing to the low cost of the set are 
the four tuning coils (Li, Lx, Ls, and Ly), 
which you can wind yourself with No. 26, 
enameled-copper wire, on tubing 1% inches 
in diameter. Three of these coils (Lz, Ls, and 
L,) are wound on one form as shown in the 
diagram below. The only coil you need buy 
is a universal-wound inductance coil (Ls) 
used to tune the circuit to the very long 
wave bands. It may have any inductance 
value from 2.5 to 60 millihenries. A tap 
switch instantly selects the coil for the wave 
length desired. It should be noted that the 
lower end of the coil (L;) goes to the cathode 
of the 6C5 tube instead of being grounded to 
the chassis. Plate voltage, and consequently 
the regeneration, of the 6C5 tube, is con- 
trolled by a .25-megohm potentiometer. 

As a safeguard, a “‘polarized’”’ plug is used 
on the power cord. One blade of the plug is 
slightly wider than the other for easy identi- 
fication. When first plugging it into the out- 
let to be used with the set, take a 10-watt 
lamp and test to see if there is current flow- 
ing between the set chassis and a grounded 


L4-7 TURNS 


TO SWITCH 
L3-19 TURNS 


L2~-506 TURNS 
No 26 ENAMEL 
COPPER WIRE 


LOWER END OF COILS SOLDERED ma 
: GROUNDED LUG. 


Follow these specifications in winding the coils 
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RE * E| V ER for Radio Amateurs 


wire. If there is, reverse the leads of the 
polarized plug. Thereafter, when the plug is 
inserted in the outlet in the same position, a 
solid ground connection to the chassis will 
entail no danger of a shock or a short. 

The %-inch plywood panel measures 7 by 
14144 inches, and the chassis and sides 
are cut from 18-gauge galvanized iron 


By 
GUY FOREST 


or cold-rolled sheet steel, and bolted together. 
A 50 to 150-foot antenna, with the antenna 
coupling condenser set near maximum ca- 
pacity, will work best for the longer wave 
bands. On the short waves, an aerial wire 
from 5 to 25 feet long can be used. 


This view of the set 
shows the arrangement 
of the various parts 


You can switch from earphones to 
loudspeaker on any wave band 


0.25 MAD. 
(400 v,) 


il 


nent 
JACK FOR 
PHONES 


ofezeleis 


ig FIELD COIL 
#) (3000 OHMS) 


Two novel features of the hook-up are the polarized power plug, and the use of a separate tube for regeneration 
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Stunts for Car Owners 


Removable Signs for 
Business-Pleasure Cars 


F YOUR family automobile has to 
double as a business car, you can make 

an inexpensive advertising sign that is 

easy to remove or put into place. As 

shown in the drawings at the right, the 

advertisement is held in place by four 

vacuum cups bolted to angle 

irons which in turn are riveted 

to the rectangle of sheet metal 

that forms the painted sign. 

The signs can be stuck to the 

metal top of your car or to the 

hood. For best results the 

vacuum cups should be mois- 

tened before they are pressed 

into place. If the sign is par- 

allel to the center line of the 

car, the effect of wind resist- 

ance is negligible-—A. H. W. 








Homemade Bug Deflector 
Keeps Windshield Clean 


BuGs can be more than just something to 
slap at when you’re out driving in warm 


weather. They can dirty up a car’s wind- 
shield in no time, particularly at night. I 
cut a bug shield out of sheet metal, shaped 
as shown, and fastened it on the radiator 
grille of my car, extending about four inches 
above its top—not high enough to interfere 
with road visibility. Bugs that strike it are 
deflected, and the flow of air it creates turns 
aside many more that would otherwise hit 
the windshield. The deflector can be removed 
when it is not needed.—R. B. 
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Vacuum cups hold these eas- 
ily made signs on the met- 
al top or hood of your car 


Rag on Oil-Gun Nozzle 
Collects Drippings 


PRESSURE-TYPE oil-spray guns sometimes 
have an annoying way of coilecting oil around 
the nozzle. The oil runs down the barrel of 
the gun to the reservoir, making the tool 
messy and slippery to handle. I solved the 
problem by tying a piece of rag around the 
barrel of the gun just below the nozzle. It 
acts like a wick to soak up the oil and keep 
it from running any farther back toward the 
reservoir.—S. R. 


PIECE OF 
RAG 
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REDUCED 









New Eastman Piant, extensive addition to camera 
factory already the largest in the world, as it will 
appear when completed. Here will be produced the 
finest precision cameras, made by the largest group 
of American craftsmen ever assembled in the 
photographic industry. 


Building an addition to the world’s largest camera works 
means substantial savings on practically entire 1939 Kodak line 


T SEEMS that all America is making 

pictures. Wherever you g0, you see more 
and more people carrying cameras. To meet 
this present greatly increased camera de- 
mand—and with an eye to the future— 
Eastman is now building an addition to the 
largest camera works in the world. 


Facilities never known before will cut 
manufacturing costs. In a sweeping reduc- 
tion, Kodak prices are now brought in line 
with these lower production costs to come. 
These savings to you apply on the newest 
and most popular models of the 1939 Kodak 
line. And they come to you in time to be 
ready for this year of World’s Fairs and 


( ee 


EXAMPLES OF THE 





WAS NOW 
Kodak Junior Six-20, Series II, 

DIED, . « o.6.050esckesa dened osees $8.75 $7.75 
Kodak Junior Six-20, Series II, 

EY Ns 2 nt. cnpssdedwndccecnnessou 11.00 10.00 
Kodak Junior Six-16, Series II, 

I 4.0.0:6.550060056066460600000 10.25 9.25 
Kodak Junior Six-16, Series II, 

Spc cenéeektdnebaeéendane 12.75 11.50 
Kodak Senior Six-20, K. A. f.7.7 lens..17.00 15.00 
Kodak Senior Six-20, K. A. f.6.3 lens, 

Diomatic shutter ....ccccccccsscccce 21.00 19.00 
Kodak Senior Six-20, K. A. f.4.5 lens..28.00 25.00 
Kodak Senior Six-16, K. A. f.7.7 lens..19.50 17.50 
Kodak Senior Six-16,jK. A. f.6.3 lens, 

Diomatic shutter. ...cccccccccccscces 24.50 22.50 
Kodak Senior Six-16, K. A. f.4.5 lens..32.00 29.00 





Be sure to see your Kodak dealer about these remarkable price reductions. 
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unusual vacation opportunities — the great- 
est picture-taking year to date. 

Own a brilliant, versatile, modern cam- 
era, Eastman quality throughout, ata price 
much lower than you expected to pay. See 
your Kodak dealer now... Eastman Kodak 
Company, Rochester, N. Y. 


Going to the New York World’s Fair? 


Be sure to take your Kodak. Stop at the Kodak 
Building, where Eastman experts will advise 
you what to take and how to take it. And 
there you’ll see the unique and gorgeous 
Cavalcade of Color— the Greatest Photo- 
graphic Show on Earth. Nothing like it has 
ever been seen before. Don’t miss it. 


PRICE REDUCTIONS 





MINIATURES WAS NOW 
Kodak Bantam, K. A. f.6.3 lens....... $9.50 $8.50 
Kodak Bantam, K. A. f.5.6 lens....... 16.50 14.00 
Kodak Bantam, K. A. Special f.4.5lems 27.50 22.50 
Retest 36, T. A: £36 Gems. .cccscccsces 18.50 14.50 
Kodak 35, K. A. f.4.5 lens.......... «+. 29.50 24.50 
Kodak 35, K. A. Special f.3.5 lens..... 39.50 33.50 
Kodak Duo Six-20, Series II, K. A. 

J.3.5 lens (Compur-Rapid shutter)... 57.50 52.50 
Kodak Retina II, Anastigmat /.2.0 lens, 

Compur-Rapid shutter (with field 

CDG 6 6660s be nddsosssccecescoevceds 140.00 120.00 


CINE-KODAKS 
Ciné-Kodak Eight, Model 20, f.3.5..... 32.50 29.50 
Ciné-Kodak, Model K, f.1.9 

I ID 6 63-0 6 4 6 cd dcacenceedan 88.50 80.00 


























“Sure Keeps Models 


RUNNING 
INE!” 














MOBIL HANDY OIL = 


Alight, penetrating, non- gum- 
ming oil that is excellent for no 9 
scale models. Lubricates all ‘ 
electric appliances, sewing Mobil ; 
and washing machines, bicy- Handy Oil 
cles, toys. Fine for automobile Snnmntinad 
household uses 
generators. Prevents rust. 








Made by the 
Makers of Mobile! 








Convenient wall bracket free [© 
with every can. By ‘ 


QUIETS CAR ENGINES 






MOBIL UPPERLUBE 


Add to your gasoline—reach- 
es the engine as a vapor. Pro- 
tects upper cylinder walls, pis- 
ton rings and valve stems 
from internal rust and scuffing 
wear. Reduces carbon. 


Upperlub¢ 


Made by the 
Makers of Mobile! 


~ 
N S0cOny- vacul 
a 













Buy where you buy Mobiloil or Mobilgas 


Mobil Specialties 


MOBILGLOSS - MOBILWAX - MOBIL STOP-LEAK | 
MOBIL HANDY OIL - MOBIL RADIATOR FLUSH | 
MOBIL WINDOW SPRAY - MOBIL UPPERLUBE 


MOBIL HYOROTONE - Mosit sPoT ReMoveR Wemggaiaaniaa™ 


BY THE MAKERS OF MOBILOIL 
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STATIONA’ Y 
“SLAT 














TWO-THROW 
CRANKSHAFT 
DRIVEN BY 
REDUCTION 
GEAR OF 

6-V. MOTOR 


















6-V. MOTOR ON | 
TRUNK FLOOR | 
OPERATES | 
SHUTTER 











How the shutter is con- 
structed and installed in 
the rear-window frame 


Rear Car-Window Shutter 
Operates Electrically 


TO BLOCK OUT distracting sunlight in the 
daytime, or the headlights of following cars 
at night, I built the electrically operated rear- 
window shutter illustrated above, which is 
controlled by a button near the driver’s seat. 
Three-eighths by 14-inch material was used 
for a wood framework that was clamped to 
the window frame. Venetian-blind slats serve 
as shutters. At the end of each slat I at- 
tached a brass clip having a %-inch crank 
soldered to it. Notches were made in the 
frame, the slats laid in, and a brass strip 
screwed on the frame edge to hold the slats 
in place. A wooden connecting rod ties all 
the slat cranks together, making them all 
act as one. Cords fastened to the center of 
this connecting rod lead to a motor installed 
in the car trunk compartment directly below 
the rear window. I used an old six-volt motor 
and reduction gear once employed to operate 
a furnace damper. The cords are attached to 
a double crank connected to the reduction 
gear. Bowsers on the cords serve to take up 
the slack. Pressing a dashboard push button 
starts the motor, and the shutter slats can be 
stopped at any position by releasing the con- 
trol button at the proper moment, as they 
keep opening and closing as long as the push 
button is held down.—F. R. S. 
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—for MILDNESS 


fine old 
Kentucky Burley 
aged in wood 
—the FLAVOR 


of pure maple 
sugar for extra 
good taste 


Velvet packs easy in a pipe 
Rolls smooth in a cigarette 
Better tobacco 


Copyright 1939, LIGGETT & Myers ToBacco Co. for both 
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STANLEY 


EASY TO READ 


RULES 
















4 
A A 
LZZ7- 
STANLEY 
Trade Mark Ss Stainless 
Joints 


















TT! it RE ne 
Gh te pun Poel 





Mailing Envelope Makes 
Sunshade Extension 


WHEN driving at an oblique angle toward Sy 
the sun, so that its rays streamed in the side 
window, I found that the sunshade on my 
car, when swung into position, was not long 
enough to shield my eyes. This meant that I 
had to lean forward in an uncomfortable posi- Cc 
tion to avoid the sun. To overcome this, I 
lengthened the shade by cutting out a paper 
sleeve from one end of a mailing envelope. 




















nail peo — This is slipped over the end of the sunshade 
With Pertics? haaeee so that it may be pulled out as an extension 
Busiest “ a folding rules to the right length for keeping the sun off 
pinctiianees my face. When not needed, the extension ” 
In 1850 the first Stanley Rule was made. Eighty- telescopes back over the sunshade, where it ° 
; s is inconspicuous and does not interfere with 
nine years of research and development have built the regular use of the device, and at the same 
a preference for Stanley Rules among all types of time is ready for service.—W. C. L. 
craftsmen who appreciate quality and design. 
The two rules shown here are outstanding in that Split Stick Retrieves 
they combine finest quality with an unmatched . S} 
: Bolts Dropped in Pan 
ease of reading. They are but two of scores of 
practical Stanley Rules all described in Stanley SOMETIMES the simplest ways to do things 
i around a car are the last ones thought of. 
Tool Catalog No. 34. Write for your free copy. I’ve often struggled 
to retrieve a bolt or Wh. 
No. 6386 nut that dropped fer 
[ij] Stanley "Pull-Push” Rule down beside the mo- wail 
pe Direct Reading tor of my car, but ways 
Black and white blade—you recently I stumbled hom 
can almost read it in the : 
| dark. 6 ft. flexible-rigid blade on an easy and effec- and 
——— — — = tive method. Merely exac: 
| cree PR ORT Raven eek RR A split the end of a aa 
bie twig and use it as agai 
| a Red indicator on case points to exact a long - handled com 
(iia inside measurement... no guesswork. clothespin to grab pion: 
and lift the elusive set 
STANLEY TOOLS oS 
the drawing at the 
Division of The Stanley Works, 106 Elm St.. New Britain, Conn left.- a M. IT’S 





208 Please mention PopuLar SciENcE MONTHLY when writing to advertisers. POPULAR SCIENCE JU. 








5 
BUIIAS PION 
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CHAMPION SYTYTYs.7y ™ 
| ceangitefente 
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' ONO PINED IEOYVOC 





Wherever modern internal combustion engines 
are engaged in serving humanity, either on high- 
t ways, waterways or airways, on the farms, in the 
{1 @ homes or in industry, Champions are recognized 
and preferred for the better performance they 
exact from every engine. Now Sillment-sealed 
against troublesome gas or compression leakage, 
common to ordinary spark plugs, new Cham- 
pions with their exclusive Sillimanite insulators 
set mew and unequaled performance standards. 


PL UGs identity of these various foreign 


Symbol of Better Engine Performance 
in ANY language 








BOUGIE 
CHAMPION 













¢ 
SVEGY 
¥/ CHAMPION 
BUJILERI 








*If you are curious about the 


languages, write the Champion 
Spark Plug Co., 901 Upton 
Ave., Toledo, O., and an idene 
tifying sheet will be sent you. 








ACTUAL SIZE 


V-PLUG MODEL BUILDERS—ATTENTION! 













* 


Specially designed for model 
gas engines giving the same 
dependable performance as 
regular Champions. Abso- 
lutely gas-tight, alloy needle 
point electrode, one-piece 
construction. If not avail- 
able through your dealer, 
write Champion Spark Plug 
V-%” 24 Thread Company, 901 Upton Ave., 
V-2'," 32 Thread Toledo, Ohio. 
65c 











IT’S THRIFTY TO INSTALL NEW SPARK 
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PLUGS—Demand CHAMPIONS 


















LOOSE HANDLES 


QUICKLY MADE TIGHT 


IX a little Smooth-On No. 1 into a putty, 
put this into the opening, force the parts 
together, and in a few minutes the metallizing of 
the Smooth-On produces lasting tightness. Such 


repairs cost only several cents 





each and save the many dol- 
lars otherwise spent for re- 
newals that are no better. 

In addition to quick effective 
replacement of loose handles and 
knobs as suggested in the sketches, 
Smooth-On No. 1 enables you to 
stop leaks at cracks and joints in 
steam pipes, radiators and boilers, 
in water pipes and tanks, in gas 
pipes, in automobile radiators, 


engine water jackets, hose con- — 

nections and in gasoline and oil 

lines, to make loose bolts, nuts, 

screws, etc., permanently tight. 4 
Smooth-On No. 1 after set and 


metallized holds water, steam, 
gasoline, oil, etc., under any pres- 
sure, and may be applied with 
equal success to any metal. It is 
also used for anchoring and tak- 
ing up looseness, and holds in 
masonry, tiled walls, slate, wood, 
etc. 

By doing your own household 
and automobile repairing with 
Smooth-On No. 1, all the Smooth- 
On repairs you make in a year, 
will probably cost you less than 
any one of them made by a pro- 
fessional mechanic—and you will 
be surprised at the ease of appli- 
cation and the number of places 
where Smooth-On can save money. 
































Mail coupon for SMOOTH- ON. MFG. CO... 


FREE BOOK 574 Communipaw Ave., 








Repair Book. 


— | Keep a can of Smooth-On No. 1 
SMOOTH-ON in your tool box and be ready f 


CEMENTS emergencies. Do your own repair- 
——s ing and at the end of the year, you 
AN will find that your efforts 
Soomro been handsomely rewarded. 
eas tt free Smooth-On Repair Book gives 
ait full instructions. 
Motor Car ond Boat Get Smooth-On No. 1 in 7 oz., 1-Ib. 
Home, Factory on or 5-lb, tins at nearest hardware store 
Power Plant or if necessary direct from us. 


Dept. 58, Jersey City, N. J. 


Please send the free Smooth-On 





NN aia al aad 
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Designed for easy transportation, 
this boat is made in two sections 





WORKSHOP PLANS 


for Summer Projects 


HEN building boats, furniture, models, 

or other articles in your workshop, you 
will find that accurate, detailed blueprints 
simplify the work considerably. For seven- 
teen years we have provided readers with 
authoritative drawings for many projects at 
a nominal cost, and this service has grown 
to be the greatest of its kind. 

Pictured above is a sectional rowboat built 
from blueprints Nos. 340-341-R, costing 75 
cents. Some of our boat plans are given be- 
low; and an illustrated chart will be sent 
free upon receipt of a stamped and self-ad- 
dressed envelope. If you are interested in 
other types of projects, ask for our complete 
blueprint list. 


— BOATS 
! ml 
Cabin Cruiser, 17’ long, weighs 750 Ib., 
for use with outboard or inboard drive, 
356-357-358-359-R ; .... $1.50 
Folding Duck Boat, 13’ long, 170-R .50 
High-Speed Boat for Small Outboard Motors, 7'11” 
long, 257-R .50 
Midget Boat or Pram, 9’ long, for oars, sail, or 
outboard motor, 339-R .50 


Motorboat-Rowboat, 13’ long, with decked hull, for 
use with outboard or inboard drives and oars, 
147-R .00 

Racing Sailboat BLACKCAT, 13’4” long, weighs 250 
Ib., Marconi rigged, 321-322-323-R.......... Seskatenaaes 

Sectional Rowboat, 9’ 8” long; can be used with 
small outboard, 340-341-R 40 

Skiff, 13’ 9” long, 4’ 7” beam, weight 225 Ib., for 1 
to 16 h.p. outboard motors; can be rowed, 363-R_ .50 

Sport Runabout, 9'8” long, for small outboard 


~ 
S 


motors, weighs 100 Ib., 309-310-R................:::c:ceeeees .75 
Utility Rowboat, 13’ long; can also be sailed or 
driven by outboard motor, 224-R..... ‘ .50 


MODELS 


Brig MALEK ADHEL, 20” hull, frame- 
and-plank or solid-hull construction, 
304-305-306-R . 2 shdeiaginliebanaal 
Clipper Ship in a Bottle, 121-122 .50 
Clipper Ship SOVEREIGN OF THE SEAS, 20%” 


— 


or 
02d 


hull, 51-52-53-R 1.00 
Cody Coach, 13” long, 144-145-146-R 1.00 
CONSTITUTION (‘‘Old Ironsides’’), 21” hull, 57- 

58-59-R_.......... . 1.00 
Cruiser U.S.S. INDIANAPOLIS, 12” long, 216........ 25 
Farragut’s stesnnscmane HARTFORD, 33%” hull, 221- 

UE. Guidasnendstniaandhidssidédnntineatiedsdaantndieieiag «=. 2a 


(Continued on page 212) 
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Superfinish is the reason why 
owners say, The 1939 Chrysler 
is the greatest car ever built!” 


HRYSLER never was satisfied 
with the amount of wear in 
operating parts. Chrysler has 
“ground,” ‘“‘Shoned’’ and 
“lapped.” (See diagram above.) 


But still, operating surfaces 
had to be “worn down”... there 
was always roughness in a new 
motor. 


So Chrysler research got busy 
...and the result is Superfinish. 


“What is Supertinish?” you 
ask. Well, in simplest terms, 
it is a mew science which 
can make metal surfaces smooth 
to as little as one-millionth of 
an inch. 


That is so smooth that new 
instruments of microscopic 
measurement, operating on the 
standard ofa microinch—which 
makes oneinch equal to 16 miles 
—had to be invented to discover 
any kind of unevenness. 


Superfinish now makes metal 
surfaces so smooth that the 
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ler FIRST: 
_.. Superfiniohed surfaces 


accurate to millionths of an inch! 





SUPERFINISH 
















Bi a 


SURFACES SO SMOOTH THEY 
CLING TOGETHER! 


“fuzz” of metallic points and 
jagged edges which were left by 
the finest and most costly of 
precision methods are now 
eliminated. 


Instead of working against 
one another, like files rubbed 
together, operating surfaces 
now glide on a ualee film of 
oil on a perfect surface. 


The original close fit of the 
parts is maintained. Smoothness 
and quietness are scientifically 
assured. Theoretically, if prop- 
erly lubricated, Chrysler Super- 














SUPERFINISH 


UPPER CHART: PHOTOMICROGRAPH OF FLAT SURFACES 


IN VARIOUS FINISHES. 


LOWER CHART: DRAWING OF MAGNIFIED PROFILE VIEWS 


OF VARIOUS FINISHES. 





finished parts should never wear 
out... but Chrysler doesn’t 
claim that miracle. 


Chrysler ‘does assure you that 
Superfinish adds years to the life 
of its engine...reduces upkeep 
costs...assures smoothness and 
quietness for tens of thousands 
of extra miles. 


You may be interested in a 
handsome, illustrated book on 
this new science, and an attrac- 
tive pocket piece; one side as 
smooth as commercial grinding 
could make it, the other Super- 
finished to the smoothness of 
glass. Just write to Chrysler 
Sales Corporation, Detroit. 
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Rust, scale and sediment accumulate in 
the delicate veins of a car radiator. Water 
circulates poorly. The car overheats. Power 
is lost. And you may be heading for expen- 
sive trouble. 


You can clean out your car radiator 
with Sani-Flush for 10c (25c for the larg- 
est trucks and tractors). It’s easy to do 
yourself. Pour in Sani-Flush. Run the en- 
gine. Drain, flush and refill with clean 
water (directions on the can). Or, if 
you prefer, have your garage or service 
station use Sani-Flush to do the job. It 
cannot injure the motor or fittings. You’ll 
find Sani-Flush in most bathrooms for 
cleaning toilets. Sold by grocery, drug, 
hardware, and five-and-ten-cent stores. 25c 
and 10c sizes. The Hygienic Products Com- 
pany, Canton, Ohio. 


ani-Flus 


KEEPS RADIATORS CLEAN 











TOGETHER 


@ Holds permanently on china, 
glass, wood, metal, leather, pa- 
per, fabrics. Transparent, flex- 
ible, waterproof—not affected 
by heat. Dries quickly. 
Ideal for model making 
as well as for mending. 
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Plans for Your Workshop 


(Continued from page 210) 


New Bedford Whaleboat, with complete equipment, 















gh 0° RR Se ea -50 
Old Naval Gun, a six-pounder in battery; gun is 
San” Bets OP Wr Be CBOE, FOI onccccccccsncicecccsecscess 225 
Privateer SWALLOW, a Baltimore Clipper, 13” 
NR EE Rea aE er 1.00 
Racing Yacht, 20” Marconi-rigged sailing model, 
eee MER ES = .50 
Spanish Treasure Galleon, 24” long, 46-47 - we 
Trading Schooner, 1714” hull, 252-253. ivadeadieesiones -50 
U. S. Battleship TEXAS, 3’ hull, 197-198-199-200.... 1.00 
Viking Ship, 2014” long, 61-62-R.............cccsccececcereeeeeee 0 TS 
Construction kits are available for some 
of these models. Turn to page 214 
FURNITURE 
Colonial Writing Desk, Governor Win- 
throp style, 3’6” high and 3’8” long, 21 .25 
Combination Bench and Tilt-Top Table, 
(no turning), 11 ‘ EPR EEN » wae 
Gate-Leg Table, 3’6” diameter, circular top with 
BE SI I I Bass ertasnncsacracsnendevmenansenansnss’ -25 
Kitchen Table Cabinet, 27” by 48” top, has folding 
seat (no turning), 27.............. casa -25 
Low Stand, Early American Style; also Cactus 
Plant Holder and Metal Candle Stand, 361A........ -25 
Modernistic Stand (243%” high) and Bookcase 
Se a soa. scncoscsscacuesnduncenssesinensseduciagesetovinseheninis 25 
Sewing Cabinet of 1812, 178A.................... -50 
Small Early Colonial Pine Chest, 
 &  t =  — ee ees 25 
Tavern Table and Scroll Mirror, 105... 25 
Telephone Table and Stool, 18.............. 25 
Tilt-Top Table, 20” Dy 24” top, BADA. .....cccccccccccccceccess -25 
RADIO 
Amateur Short Wave Receiver, three 
tubes, battery or 110-volt A.C. or 
Bs. I, Sipe ccnncacisccassccnsancnssnserand 225 
Amplifier, Three Stage, 42... <i> a 
Beginner’s Battery Receiver, 365A..............cc:cccsesesessee 020 
Five Tube Short-Wave Set, midget receiver with 
loudspeaker, A.C. or D.C., 223........ .25 
One-Tube Receiver, battery operated, 103 — wae 
SE Ge I, Bins ccs ccnscesentncsnsscosnspsnscsnncdsssonens -25 
MISCELLANEOUS 
Automatic Lighthouse Night Lamp and 
Pelican Design Sewing Kit, 255A.......... -25 
Bird and Animal Patterns, 56................ -25 
Electric Train,.Horse, andDoll House, 14 _ .25 
Indian Book Ends, Alligator Toy, and How to Cut 
Sheet-Metal Monograms, 360A.Q............::c:cccccceseeeeeeees 020 
Paddle-Wheel Magazine Rack, Ski Repairs, and 
Rack for Table-Tennis Paddles and Balls, 343A..... .25 
Perpetual Star Chart, 214...... —— Sa eee .25 
Sandpaper Cabinet, Saw Horse, Tool Rack, Hand- - 
Screw Rack, and Machinist’s Hand Vise, 368A.... .25 
Six Simple Block Puzzles, 65..................cssccccccccsssscssree 00 
‘loy Lathe, Drill Press, Saw, and Jointer, 113........ .25 
Turned and Inlaid Buffet Set (bowl and pair of 
Es. SI i cncciscnncntanwncesnassdsnabsogininstassinmaanatineunieis 220 
Wood Mosaic Serving Tray and Novelty Wooden 
EL: TRIE: SPINE ccs ancsccsnsssctnieleadmecedssasisevensaspebcbiesinensiaas +20 
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353 FOURTH AVENUE, NEW YORK 


Send me the blueprint, or blueprints, numbered 
as follows: 


Street 


City and State , a 
(Please print your name and address very clearly) 
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~ 
30% LARGER WINDSHIELD— 
A TOTAL INCREASE OF 412 
SQUARE INCHES OF GLASS 

AREA ALL ARQUND 





IMPROVED Vas 
FISHER NO DRAFT > 
VENTILATION 





UNISTEEL CONSTRUCTION THROUGHOUT 












UNISTEEL TURRET TOP 


NEW VENTIPANE LOCKS 


ONE-PIECE REAR WINDOW 
GIVES BETTER VISION 


INSULATION AGAINST HEAT, COLD 
AND NOISE THROUGHOUT 








COMFORT MADE TO ORDE 


..in the 1939 BODY by FISHER 


T’S not easy to make a motor car body com- 
fortable for everybody—for short people 
and tall ones, for those who like lots of fresh 
air and those who prefer it in smaller quan- 
tities, for drivers and passengers who want 
more visibility. 


But it can be done! Fisher engineers have 
certainly proved that. 


Check the new Bodies by Fisher on the 1939 
General Motors cars. Note, for example, that 
in the Series 70 & 80 Oldsmobile sedans 
there’s an actual increase of 412 square 
inches in total window and windshield area 

. . a 30% increase in glass 
area in the windshield alone. 


Note, too, that not only are 
front seats adjustable two 
ways—but even the rear view 
mirror is more efficiently 
placed to everybody’s 


CMV 


GENERAL 
MOTORS 
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advantage, regardless of their height. 


While as for passengers’ personal fresh air 
preferences, the improved regulator han- 
dles now make famed Fisher No Draft 
Ventilation still easier to adjust to every- 
one’s individual comfort. 


In these and in many other ways—with the 
silent, solid security of Unisteel construction 
—with wider seats and roomier interiors — 
the new Body by Fisher puts comfort on a 
“suit yourself” basis. 

Obviously it pays to heed what smart motor- 
ists everywhere are saying, “For 39 better 
pick the car with Body by 
Fisher” — which means a 
General Motors car, of course. 


Swe pony By FISHER 


ON GENERAL MOTORS CARS ONLY: CHEVROLET + PONTIAC + OLDSMOBILE + BUICK - LASALLE + CADILLAC a 
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@ 9” Workshop Back-Geared, Screw-Cutting Metal 
Working Lathe now in Model ‘A Quick Change Gear 
and Model B Standard Change Gear with power 
cross feed, also Model C without power cross feed. 
38 attachments for Mfg., Laboratory, Repair Shop. 
OTHER SIZES: 9”, 11”, 13”, 1414”, 16” and 16-24” swing, 
bed lengths 3/ to 12’; motor drive and Countershaft drive. 


836 E. Madison St., 
FRE ! complete details of the new 9” lathe, 


Eee Eee ee mw 
South Bend Lathe Works 

836 E. Madison St. 

South Bend, Ind., U.S.A. 

Send Catalog No. 46-B Free, Postpaid 
Name__ snnithiietdadeteinatinnsial 
t Address__ 
City__ State 
1s FF FF FF FF 
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Johnson’s 
MIRACLE 
MOTOR! 
$7950 


F.0.8. FACTORY 





T’S a twin! Alternate Firing! Only 

21% lbs! 2.5 N.O.A. certified brake 
h.p.at 4000 r.p.m.! 20 big Johnson features 
including 360° Steering and Reverse! 
Plus distinctive smoothness, quiet and 
easy starting of Johnson’s perfected 
alternate firing. Ten great sa Horses 


for 39. Priced -_ o.b. arenes ) $4950 


as low as . 


: All about the new 
j ae : Miracle Motor and 
other 1939 Sea- 


HANDY CHART sorses. Illustra- 


. : ions. Complete 
specifications. Brin; ba up-to-dateon 
outboard motors. Write for copy. Freel 


JOHNSON MOTORS 


500 Pershing Rd. Waukegan, lil. 












SOUTH BEND LATHE WORKS 
South Bend, Ind., U. S. A. 





y Write for Catalog No. 46-B showing 
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NEW KIT CONTAINS MATERIALS 
FOR MAKING NINE MODELS OF 


U. S. Fighting Ships 


UR new construction kit No. 7M for 

making nine miniature models of the 
latest United States fighting ships will pro- 
vide pleasant occupation for those summer 
evenings when you feel inclined to do a little 
light craftwork. No model-making experi- 
ence and no special equipment are required. 
The essential tools are a penknife, razor 
blade, pliers, very small drill, and very small 
paintbrush. 

The kit costs only $1.50 and contains all 
the raw materials for making models of the 
superdreadnought Washington (712” long), 
light cruiser Philadelphia (6”), aircraft car- 
rier Yorktown (8”), destroyer flotilla leader 
Winslow (3%”), four destroyers (314”), and 
submarine Pompano (3”). A special model- 
maker’s knife of tempered steel is included. 


STANDARD SHIP MODEL KITS 
A. Whaling ship WANDERER, 201%” hull, 27” 


over all . —_ ee FC 
D. Spanish galleon, 24” hull, 30” = all . 6.95* 
E. Battleship U.S.S. TEXAS, 3’ lon 7.45° 
G. Elizabethan galleon REVENGE, 25” hull, 28” 

over all 7.25° 
L. Farragut’s flagship HARTFORD, steam-and- 

sail sloop-of-war, 33%” hull, 41” over all . 8.45° 
Q. Privateer SWALLOW, a Baltimore clipper, 

12%” hull, 20” over all 4.95f 
V. Clipper SOVEREIGN OF THE SEAS, 20% 

hull, 26” over all 4.957 
Y. Trading schooner, Maine type; 17%" hull, 

22%” over all ‘ 4.907 
2S. U.S. Navy destroyer PRESTON, 31%” “long 5.95* 
38S. CONSTITUTION (‘‘Old Ironsides’’) 21” hull, 

31” over all 6.50* 
4S. Clipper ship GREAT REPUBLIC, 31%” hull, 

42” over all 8.40* 


5S. Coast Guard Patrol of 165-ft. type, 20%” long 4.95* 
6S. Brig MALEK ADHEL, 20” hull, 33” over all; 
frame-and-plank construction . . 9.75t 


(Continued on page 216) 
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- Y JOB depends on my rolling stock. I’ve only by specially trained men and even they refer 

; just got to have good, sound, dependable to Texaco “‘Chek-Charts.”’ It includes many little 
lubrication. That means Marfak. I’ve tried them important services so often overlooked. 
ull.” There’s no better lubrication service anywhere. 

This truck driver is no exception. With men And don’t forget this: proper lubrication can 

who have to count on lubri- greatly increase the trade-in 
cation —truck drivers, fire value of your car. 
chiefs, doctors, taxi drivers, Lat omace tanenie dente ven 

salesmen—it’s Marfak Lu- ua to tune in THE TEXACO STAR 









brication. THEATRE—A full hour of all-star 
entertainment—Every Wednesday 
Night — Columbia Network — 
9:00 E.D.T., 8:00 E.S.T., 8:00 
C.D.T., 7:00 C.S.T., 6:00 M.S.T., 
5:00 P.S.T. 


Copyright 1939 
The Texas Company 


Here’s why: Marfak is 
made with heavy oil like no 
other lubricant and it stays 
on the job twice as long as 
ordinary grease. The 40- 
Point Marfak Service is given 


Your car 





THE 40-POINT LUBRICATION AT ALL TEXACO AND OTHER GOOD DEALERS 
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~CENTER YOUR SHOTS- 
sHooT Apert 22's 





OU can shoot the center out of a 

target at 100 yards with Western 
XPERT L.R..22’s,they’re soaccurate! 
Yet YOU DO NOT PAY EXTRA 
for their sensational accuracy. They 
make high scores easier, whether 
you use the .22 Long Rifle size, the 
.22 Long or .22 Short. XPERT is 
the REAL THING for all-around 
shooting. NON-CORROSIVE! 

Smokeless! CLEAN am- 
> munition! Mail Coupon 
for free 72-page shooting 
guide. 










Qree !-—~__ 















reo — = 


| WESTERN CARTRIDGE COMPANY, 
Dept. G-6, East Alton, Ill. 

| Send, FREE, the 72-page Western Am- 
munition Handbook, a modern complete 

| shooting guide. 

| Name 
Address — 

I Post Office. State 




















125 Miles Per Gallon—30 Miles Per Hour 


What a “‘kick’’ you’ll get from the AUTO-GLIDE econ- 
omy-ride! Skim along at 30 miles per hour, zip up hills, 
through traffie—for 10 the cost of auto travel! 125 Miles 


pe! r gi allor ! Ride any place comfortably on big balloon 

ioned seat—at less the an c per mile! That's 
AU TO-G ‘LIDING the cheapest way to make trips or de 
liveries, ride to w rk of school Seok y in or 2H.P. engine 





han feat petaway. pe »wer, economy! 

Handles like car, rides easier th an bike Extra Rugged! 
Durable! Clutch (most model makes starts, stops 
easy 2-speed transmission optic nal 

5 NEW MODELS Standard low-priced 2-whee! model 
for business, sports, DeLuxe, (left) streamlined pleas 
ure mode - ped F ~ big rear carrier. SIDE AR, 
attaches s, makes 3-wheel unit. Also 


WHEEL ‘GLIDE: "KAR 
"WRITE! 7 trate d SS ~ de Send NOW! 
THE CUSHMAN MOTOR WORKS 


Dept. R-7 Lincoln, Nebraska 


WORKERS 
Tere ts! | 


H AROLD HU NT'’S latest edition 1939 

catalog. Nothing like it ever before pub- 
lished 136 pages — new designs, new 
ileas for experts; also special instructions 
for beginners. AND—-LISTS OF ASTON- 
ISHING BARGAINS in all kinds of wood- 
workers’ supplies. Get this book! ONLY 10c! 

\lse pecial ENETIAN BLINDS circular free with 























italog, if so requested. Send only (0c to 
CRAFTSMAN bate > eee co. 


2727 S. Mary Street Chicago, ltl. 
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Kits for Making Models 


(Continued from page 214) 
88. Fishing schooner BLUENOSE, 17%” hull, 22” 


over all - 4.95 
98. New Bedford whaleboat, with complete equip- 
ment, 14” long . 3.78 


108.Confederate raider ALABAMA; 
bark rigged; 214%” hull, 28” 


steam sloop, 


SIMPLIFIED SHIP MODEL KITS 


F. Liner 8S.S. MANHATTAN, 12” long................. 1.06 
H. Cruiser U.S.S. INDIANAPOLIS, 12” long 1.5¢ 
J. Clipper SEA WITCH, 9%.” hull, 13” over all.... 1.5¢ 
MODEL-OF-THE-MONTH KITS 
M. Aircraft carrier SARATOGA, 18” long............ 1.06 
N. Convoy of four U.S. destroyers, each 6%" long .75 
R. U.S. cruiser TUSCALOOSA, 11%” long. . 1.01 
U. HISPANIOLA of the book and movie “Treas- 
aaa galt SRE PLR a eee ne ot 





"Alabama" 


Kit 10S—Confederate raider 
Z. H.M.S. BOUNTY, 8%” hull, 11%” overall...... 1.50 
2M. Ocean freighter, 14” long . 1.50 
3M. Yacht NOURMAHAL, 8” long . 1.00 
5M. Liner PRESIDENT LINCOLN, 14%” long 1.50 
6M. Fishing Schooner WE’RE HERE of ‘‘Cap- 
tains Courageous,’’ 9'”" over all . fD 
7M. Fleet of nine modern U.S. fighting ships, in- 
cluding superdreadnought, light cruiser, air- 
craft carrier, submarine, and five destroyers; 


SR, TO GID BE cekicaccncncvinicssinessvecetsoricsicemcsmms .00T 
MISCELLANEOUS 
7. Whittling kit with two shaped blocks for mak- 
ing sea captain 5! high 1.50 
8. Whittling kit for six t different Scotties: each is 
2” by 2% sawed to shape 1.00 


10. Copycraft whittling kit for making one of sev- 
eral Hobo Hank novelties. Includes master 
model 5%” high 1.50 
12. Marionette kit for making a model of Dopey 
the Dwarf, 9” high. Hand-painted head and 
complete parts, ready to assemble 2.25f 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to prices marked with an asterisk 
(*) and 25 cents to prices marked with a dagger (t+ 





Popular Science Monthly, Dept. 79A 
353 Fourth Avenue, New York, N. Y. 


Please send me C. O. D. Kit 


I will pay the postman the price shown above plus 
a few cents postage in full payment. (Canadian 
orders cannot be sent C. O. D.). 


Name 
Address 


City State | 
(Please print your name and address very clearly) 
If you prefer to send your remittance with this 

order, you save the C.O.D. charge Remit by 

money order, check, or registered mail. This offer 
is made only in the United States and Canada. 

Also see note above. 
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UNITS OF SERVICE (Months or Miles) 








Now you can protect yourself against battery failure 


You know what insurance actuary tables are 
like . . . the sheets that show the probable 
period of life remaining for people of various 
ages. The figures in these tables are averages, 
based on accurate statistics compiled through- 
out the years. 


To make it possible for you to protect yourself 
against battery failure, the manufacturer of 
Delco batteries adopted this same principle in 
preparing the Battery ‘Life Expectancy’”’ 
Chart. Information was gathered on thou- 
sands of batteries at various periods of service, 
and plotted into chart form to show at a 
délance the probable life left in a battery at any 
point of service. 


For instance, if your battery is a 110-ampere- 
hour battery, you simply find that curve on 
the chart and follow it until it is intersected 
by the vertical line indicating the units of 
service the battery has given. 

The chart then shows you at what point your 
battery enters the ‘‘uncertain zone’”’ where it 
should be replaced, and at what point it enters 
the ‘‘danger zone’’ where it is likely to give 
out entirely any day. 


-World’s Largest Manufacturer of Automotive Electrical Equipment 
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” 


Remember, the Battery ‘‘Life Expectancy 
Chart is based on averages, which means it is 
correct in a great majority of cases. You can 
save yourself the annoyance and worry of 
battery failure by stopping at your Delco 
battery dealer’s and checking your battery 
with him on the chart. 





Delco batteries are 
built to meet the 
exacting demands of 
the manufacturers of 
all General Motors 
cars and trucks. As 
the preferred replace- 
ment battery, Delco 
provides sure starting 
power for all makes 
of cars. 


Delleo-kemy 


ANDERSON, INDIANA 


Delco battery sales and serv- 
ice requirements are available 
at United Motors Service Sta- 
tions and dealers everywhere. 
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Small Safe Light Is Aid 
in Adjusting Enlarger 


THE difficulty of setting the lens aperture 
of an enlarger accurately in the dim light of 
the darkroom can be overcome by using an 
auxiliary light as illustrated above. For this 
purpose a small flash light of the fountain- 
pen type will serve. Simply cover the end 
with red crépe paper and hold it in place 
with a rubber band.—O.B. 


PHOTOGRAPHS, if all the same 
size, may be mounted more uni- 
formly and neatly in an album by 
using a guide cut from thin card- 
board. One end is folded so it may 
be slipped over the edge of the 
page when the guide is used for 
mounting horizontal pictures. If 
gummed corners are used for fast- 
ening the pictures, cut out the cor- 
ners of each opening in the mask 
as indicated to allow them to be 
placed without disturbing’ the 
guide.—M. G. WINTERTON. 


218 





A Timesaving Guide for Mounting 
Photos Uniformly in an Album 





Enlarger Lamp Controlled 
with Pull-Chain Socket 


A SIMPLE type of enlarger switch may be 
rigged up by mounting a pull-chain electric 
socket near the bottom of the enlarging table 
as shown below. Beneath it fasten a piece of 
wood with a single screw to serve as the foot 
piece. Tie the socket chain to this treadle in 
such a way that a slight pressure of the foot 
will pull the cord. The enlarger lamp will 
then stay on until the treadle is pressed again. 
This enables the operator to relax when 
handling negatives that require a long time 
to print.—HAROLD A. SOARD. 



















CUT-OUT FOR ™ 
GUMMED CORNERSS 
IF USED 


CARDBOARD 
GUIDE 
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FOR HIS 
BOOK OF 
BARGAINS 


ORDER FROM THIS LIST OF 
BASS-GUARANTEED BARGAINS 


@2%4x3% ARGONAUT De Franne, 
single ext., F:4.5 Anastigmat, Com- 
pur B shutter, screw-in yellow ae. 


Schneider oe F:4.5 lens, and 

Prontor II—1 sec. to 1/150, self 

timer, mask for half size 120 film. 

Special. . —e - | 
@ PARVOLA “‘C’’—8 or 16 onv.p. F:3. SAnastigmat. Compur, 

helical focusing mount, fine optical viewfinder, ground 

= focusing, uses roll film, filmpack, plates, or cut 
lm, etched focusing scale. Sensational] buv............ $45 

@ ARGUS—Model C2 with F:3.5 Cintar lens, 1/5 to 1/300, 
coupled range finder. American made................000 $25 


BASS CAMERA COMPANY 
179 W. Madison St. Dept.PS Chicago, Ill. 


PHOTO 


ENL 


Is Photography your hobby? Do you want 
a profitable easy business at home? Make 
PHOTO ENLARGEMENTS for yourself 
and others. Your cost Sc each and less. The Ideal 
Photo Eoler er is Me Abs ra IC. No experience 
gaet_f Kiso OPIES any picture. $5.94 

















PLETE. Foe od circular cE. AN 
IDE EAL EN LARGER 14g West 23r¢ st SIZE 





Filtered water: air-conditioned . 
temperature controlled rooms. )¢7<<--«ssss*%**re~ 
expert. cogscientious work. 


36 PRINTS _,.7Rte. 









Printed on continuous strip. num- — meiling beg 
bered. Electric-Eye automatic ~ °"s Norse" 
(TN haels Mel ile) mechanism. Glossy finish. pete 2 











Films developed and enlarged to 
36 brilliant 214x3'% prints for only 
Send your film and one dollar or 
write to us for free mailing bag 
and price list. Guaranteed quality. 
CLARK LABORATORIES Dept. T 


es 5022 Balto. Ave. Fr. Sta. Wash. D.C. 





went CAPTURE THE COLOR OF LIFE! 
YOUR OWN MOVIES! ONLY 10c A DAY! 


NATIONALLY “ DVERTISED 8MM and 16MM Movie cameras, 
rojectors. For home, business, church, school, club. MONEY 
ACK 10 DAY TRIAL. Pay mente as low as 10c A DAY. Satisfied 

customers throughout the world. FREE details. WRITE TODAY. 


Don Elder's Home Movies,  Depi. c- 2. 738 Boylston St., Boston, Mass. 


Make Money in Spare Time 


Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low price is easy. And you can 
make good money at it. Write for particulars to Popular 
Science Monthly, Circulation Manager, 353 Fourth Avenue, 


» TIMES AS MUCH FILM 


FOR YOUR MONEY 


35MM SPECIAL! 


25 ft. 89c © 100 ft. $2.75 
RELOADED CARTRIDGE 40c 


Eastman, DuPont, Agfa — Guaranteed fresh stock 
CINA-COLOR OF HOLLYWOOD 
Bex 247 Hollywoed, California 
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36 exposures 


DEVELOPED AND 
ENLARGED ONLY 
Cina-Color of Hollywood 


Studie A-Box 247, Hollywood, Calif. 

















LOOK! only *25” 


for new-type candid camera! 





AGFA 35 mm. Memo. . latest improved 


type miniature camera featuring: exclu- 
sive rapid film transport, accurate shutter 
with speeds of 1/2 to 1/200th second, 
bulb and time; Agfa Memar f4.5 anastig- 
mat lens, direct-view finder, accessory 
clip, tripod socket, and neckcord. Takes 
24 pictures (1 7/16 x 15/16) on 35 mm. 
film. Camera complete, with f4.5 lens... 
$25. Same camera with f3.5 lens... $35. 


New Agfa f6.3 Clipper... 91522 





HE Agfa f6.3 Clipper Special features new 

telescoping front which eliminates bellows; 
shutter speeds of 1/25th to 1/100th second, 
bulb and time, hinged back, easy loading ar- 
rangement, shutter release guard, tripod 
socket, and built-in depth-of-field scale. Takes 
15 pictures, (2 1/2 x 2 1/16) on one roll of 
PD16 (616) film. Complete with neckcord and 
lens cap, $15.50. Made by Agfa Ansco Cor- 
poration in Binghamton, New York, U.S.A. 


AGFA <@ CAMERAS 
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Amazing New Fixer-Developer 


Liurns ileelf off- 


when negatives reach correct density 













Throw away your clock 


and thermometer... .- 






stop worrying about 






‘‘time andtemperature’”’ 





Hf at last is an entirely new kind of photographic de- 
veloper with a built-in ‘‘Time Cycle’’ that turns itself 
off when each negative reaches the correct density! 

Monobath is fully automatic. When each negative reaches 
correct density—Monobath stops acting as a developer—starts 
acting as a fixer. Meanwhile, it keeps right on developing 
other shots that need more development—on the very same 
strip, in the very same bath. 

You can’t over-develop with Monobath. It controls itself 
more accurately than you could with the finest equipment. 
Monobath negatives have full tonal value—yield prints of 
professional quality. Be among the first to watch this photo- 
chemical miracle come true in your own darkroom. Select 
the type of Monobath (below) 
that suits your purpose, now. 
Get a bottle today, at your 
photo dealer’s. Or, if he can- 
not yet supply you, simply 
mail check of money order 
with coupon below. 


PRATT LABORATORIES 
South Norwalk, Conn. 








































3 MONOBATH Types — 


for 3 Purposes 
CONTACT: Standard Grain. $1.35 at. 


i prints and slight enlargem 









SALON: F Grair $1.65 qt. 
r medium enlargement 


MURAL: Ultra-Fine Gratr $1.85 at. 
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PRATT LABORATORIES Dept. 17 
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Bottling Photo 
Chemicals 


IN BOTTLING devel 
oping solutions for 
stock use, it is neces 
sary to exclude a 
much air as possible, 
yet it is difficult to 
cork a well-filled bot- 
tle because the air 
pressure forces the 
cork out. To overcome 
this, insert a nail with 
the cork as shown, and 
the air will be allowed 
to escape, leaving the solution practically air- 
tight. Remove the nail after the cork is well 
seated.— WILLIAM SWALLOW. 





Small Press Removes Curl 
from Miniature Films 


AFTER miniature films are processed and 
dried, they usually have an objectionable cur! 
that may cause scratches when they are 
pulled through the enlarger. To press out this 
curl, make two strips of 14” thick wood as 
long and as wide as the strips of film and 
wrap several rubber bands around the ends. 
Place the film between pieces of clean white 
paper and slide them between the wood strips 
In from twenty-four to forty-eight hours the 
curl will usually disappear.—C. ELMER BLACK 


Holder for Retouching Brushes 


A SMALL rectangle of 
corrugated pasteboard 
makes an excellent hold 
er tor photographic re 
touching brushes or other 


small water-« lor 
brushes. Push each brus} 
end first, through a ! 
rugatior then pull the 
end farther until the br 


safely insid 
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New STEREO-TACH 


MAKES 


rd 





x 
PATENTS 
PENDING 


Now YOU can take pictures with DEPTH and perspective. Just 
ise a Stereo-Tach in front of lens. Fits your camera. With a 
single shutter click you take TWO pictures, on one film, tresa 
different angles. Place prints in Viewer and people and objects 
STAND RIGHT OUT from backgrounds, as in real life. Black 
and white or color films developed and printed or enlarged in 
isual way. No special skill needed. No transposing. Pictures can 
be projected if desired 
Complete outfit includes amazing Stereo-Tach (patents pending) 
and modern stereoscope, sample prints, spec- 


tacles for viewing projected pictures, and 

simple, easy instructions. All for only $11.75. 

SATISFACTION GUARANTEED OR MONEY 
cesemenanedll 


BACK. Ask your dealer today, or rush order 
direct to manufacturer. Send check or money 


COMPLETE °“" itiastrated ockiet FREE 
THE COMMONWEALTH MFG. CO. 
Dept. Z-2405 4206 DavisLane Cincinnati, Ohio 


BUILD 





THIS 













@ FOR FISHING @ PLE 


It’s easy to build this 1939 model electric . . 
outboard from LeJay’s simplified plans. A Graflex-made Picture by H. jinn 2 oberts 


Old auto generator is all you need to start ' 
with; we'll show you how to do the rest. 

Clean, silent, lightweight. Runs up to 6 B e Fk é a d ¥ 7 0 r A C T { C NI 
miles per hour. Variable speed control makes 

it ideal for fishing and trolling. Enjoy the | | 
double pleasure of making and using it. sees with d Miniature 4X V4 


Send 10c today, and get started at once. 


ssav rece sssiiveis| SPEED GRAPE 




























STORM KING a KAYAKS & BOATS No action is too fast—no expression too fleeting 
for this camera! The Miniature 21% x 31% Speed 
Outboard Duck orRow. | Graphic with built-in focal plane shutter flash 
boat from our cut-to-fit synchronization is truly an action 
sets or buy them ready 2 x 
made from us. Send 10 camera. Yet the very features that 
cents in coin for illus- tue A , 3° oe 
trated folder. Dime will gear it for action, plus its NEW tubu- 
be re e b order " " 
aoe oe lar view finder, make it the 
STORM -KING-KAYAK & BOAT ; > c . 
CO., BETHEL, CONN. DEPT.S. -~~, finest of cameras for all- 
—— : around superior picture- 
taking. It is small, light 
and compact—perfect for 
carrying with you wher- 























Self-Oiling, Roller-Bearing — 























Cheapest reliable power for farm or fac ever you go. See it at your 
tory es all fuels for pumping, sawing 
ete. Best engine for the money. You Pay = aler’s. Other Speed 
Less to Own it—Less to Run it. Cash—Terms—Catalog FREE | Grapl 1 
aphic sizes: 31% x 
WITTE ENGINE WORKS | —s ‘ 
222-B Oakland Ave. KANSAS CITY, MO. M4, 4x 5 and 5 x 
_ When in New York he World's I 
crema mmm Caray | me oe Berle Kons « 5 Riker 
Cards, stationery, circulars, tags, labels, advertising, ete & if FREI t ‘ f Graflex 
Save money. Print for Others, the Rnevarina, Jom rules FREE ’ Sy 1 ¢ ' \ , i 
sent, Will do popular Raised Printing ngraving. Junior ou ; x p . , 
fita §* Senior free catalog ar . ¥ ‘ 
details weusey. PRESSES, Ss 33, Meriden, Conn FREE M t ‘ ‘ i 
p ‘ . } 
BUILD YOUR OWN FAN 
High px ‘ : 
propelle ' ' 
st ‘ ——_——_——— ee << <- 
$3 50-24 inch-—$4.00 for ped COD FOLMER GRAPLEX CORPORATION 
KLOPPENBORG FOUNDRY. y ts lowe 
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Small Safe Light Is Aid 
in Adjusting Enlarger 


THE difficulty of setting the lens aperture 
of an enlarger accurately in the dim light of 
the darkroom can be overcome by using an 
auxiliary light as illustrated above. For this 
purpose a small flash light of the fountain- 
pen type will serve. Simply cover the end 
with red crépe paper and hold it in place 
with a rubber band.—O.B. 





A SIMPLE type of enlarger switch may be 
rigged up by mounting a pull-chain electric 
socket near the bottom of the enlarging table 
as shown below. Beneath it fasten a piece of 
wood with a single screw to serve as the foot 
piece. Tie the socket chain to this treadle in 
such a way that a slight pressure of the foot 
will pull the cord. The enlarger lamp will 
then stay on until the treadle is pressed again. 
This enables the operator to relax when 
handling negatives that require a long time 
to print.—HAROLD A. SOARD. 





Pressing the treadle down lightly switches on the 
enlarger, and a second push turns off the current 


Enlarger Lamp Controlled 


with Pull-Chain Socket 


A Timesaving Guide for Mounting 


Photos Uniformly in an Album 


PHOTOGRAPHS, if all the same 
size, may be mounted more uni- 
formly and neatly in an album by 
using a guide cut from thin card- 
board. One end is folded so it may 
be slipped over the edge of the 


page when the guide is used for CuT-OuT FOoR™N 


GUMMED 


mounting horizontal pictures. If 
gummed corners are used for fast- 
ening the pictures, cut out the cor- 
ners of each opening in the mask 
as indicated to allow them to be 
placed without disturbing the 
guide.—M. G. WINTERTON. 


218 


CORNERS 


IF USED 


CARDBOARD 
GUIDE 





my 






POPULAR SCIENCE 











uy be 
ectric 
table 
ice of 
+ foot 
lie in 
+ foot 
» will 
gain. 
when 
time 











NCE 








DR Tuts List 
BASS-GUARANTEED BARGAINS 
osx ARGONAUT P. 
ingle ext., F:4.5 Anas Com- 
pur 5 ues shutter. tt  - <e filter. 


$26.50 

o VORAN ates) i,” Roii film,” with 
Schneider Radionar F:4.5 lens, and 
Prontor II—1 to 1/150, — 
timer, mask for half size “aah 


Special. 
@ PARVOLA “‘C’’—8 or 16 onv.p.F:3.5Anast; 
helical focusing mount, fine optical vi 


Pg lass focus eoueeng. wee — 4 roll film filmpack, lates, 

lm, etched g scale. ‘Sensational b 5 

a ARGUS Model G2 C2 with P:3.5 Cintar lens, 1/5 to 1/300 
coupled range finder. American made. $25 


BASS CAMERA COMPANY 
179 W. Madison St. Dept.PS Chicago, lili. 

















PHOTO 
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a E NLAR' home? Make 
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and others prmaane . a al 


IDEAL ENLARGER Gem ee veaee “SIZE 
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"36 PRINTS 


Printed on continuous strip. num 
bered. Electric-Eye automatic 
mechanism. Glossy finish. 


Films developed and enlarged to 
36 brilliant 214x3%% prints for only 
Sone your film and one dollar or 
















te to us for free mailing bag 
a rice list. Guaranteed Dept. 
CLARK LABORATO 

5022 Balto. Ave. Fr. Sev ES Bent 


———$—$——— 


CAPTURE THE COLOR OF LIFE! , 


YOUR OWN MOVIES! ONLY 10c A DAY! 
NATIONALLY ADVERTISED $MM and 16MM Movie 





Back 10 me business, church, school, club. MONE 
EODAY TRIAL. Payments as low as 10c A DAY. 
customers throughout the world. FREE details. WRITE TODAY 


Don Elder’s Home Movies, Dept. C-7, 739 Boyiston St., Boston, Mass. 


Make Money in Spare Time 


Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low price is easy. An "you can 
make good money at it. Write for particulars to Popular 
Science Monthly, Circulation Manager, 353 Fourth Avenue, 


New York. 
TIMES AS MUCH FILM 


FOR YOUR MONEY 


35MM SPECIAL! 


25 ft. 89c © 100 ft. $2.75 
RELOADED CARTRIDGE 40c 


Eastman, DuPont, Agfa — Guaranteed fresh stock 
ua EA eens’ Gotterate 


$5mm.FILM 


36 exposures 


DEVELOPED AND 
ENLARGED ONLY 
Cina-Coler of Hollywood 
Studie A-Bex 247, Wollywoed, Calit. 


JULY, 1939 























LOOK! only *25" 


for new-type candid camera! 





AGF A 35 mm. Memo.. .latest improved 
type miniature camera featuring: exclu- 
sive rapid film transport, accurate shutter 
with speeds of 1/2 to 1/200th second, 
bulb and time; Agfa Memar f4.5 anastig- 
mat lens, direct-view finder, accessory 
clip, tripod socket, and neckcord. Takes 
24 pictures (1 7/16 x 15/16) on 35 mm. 
film. Camera complete, with f4.5 lens... 
$25. Same camera with 3.5 lens... $35. 


New Agfa £6.3 Clipper...°1922 





HE Agfa f6.3 Clipper Special features new 

telescoping front which eliminates bellows; 
shutter speeds of 1/25th to 1/100th second, 
bulb and time, hinged back, easy loading ar- 
rangement, shutter release guard, tripod 
socket, and built-in depth-of-field scale. Takes 
15 pictures, (2 1/2 x 2 1/16) on one roll of 
PD16 (616) film. Complete with neckcord and 
lens cap, $15.50. Made by Agfa Ansco Cor- 
poration in Binghamton, New York, U.S.A. 


AGFA <@ CAMERAS 
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Amazing New Fixer-Developer 


when negatives reach correct density 


Throw away your clock 
and thermometer... - 
stop worrying about 
“‘time and temperature’”’ 





HF at last is an entirely new kind of photographic de- 
veloper with a built-in ‘‘Time Cycle’’ that turns itself 
off when each negative reaches the correct density! 

Monobath is fully automatic. When each negative reaches 
correct density—Monobath stops acting as a developer—starts 
acting as a fixer. Meanwhile, it keeps right on developing 
other shots that need more development—on the very same 
strip, in the very same bath. 

You can’t over-develop with Monobath. It controls itself 
more accurately than you could with the finest equipment. 
Monobath negatives have full tonal value—yield prints of 
professional quality. Be among the first to watch this photo- 
chemical miracle come true in your own darkroom. Select 
the type of Monobath (below) 
that suits your purpose, now. 
Get a bottle today, at your 
photo dealer’s. Or, if he can- 
mot yet supply you, simply 
mail check of money order 
with coupon below. 


PRATT LABORATORIES 
South Norwalk, Conn. 













3 MONOBATH Types— 


for 3 Purposes 


CONTACT: Standard Grain. .$1.35 at. 

(Contact prints and slight enlargement) 

SALON: Fine Grain......... $1.65 qt. 
(for medium enlargement) 


MURAL: Ultra-Fine Grain. . .$1.85 qt. 
(for extreme enlargement) 























| PRATT LABORATORIES Dept. 17 

J South Norwalk, Conn. 

] Please send, postpaid, a quart bottle of MONOBATH | 
| (check type desired) for which I enclose ¥............. | 
I (0 Contact (— Salon ( Mural 
Name | 
| Address | 
CII caccacictninnsnnionssticeccsettnnianpnemecsensaaasasias SEE l 
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Bottling Photo 
Chemicals 


IN BOTTLING devel- 
oping solutions for 
stock use, it is neces- 
sary to exclude as 
much air as possible, 
yet it is difficult to 
cork a well-filled bot- 
tle because the air 
pressure forces the 
cork out. To overcome 
this, insert a nail with 
the cork as shown, and 
the air will be allowed 


to escape, leaving the solution practically air- 
tight. Remove the nail after the cork is well 
seated.— WILLIAM SWALLOW. 





Small Press Removes Curl 
from Miniature Films 


AFTER miniature films are processed and 
dried, they usually have an objectionable curl 
that may cause scratches when they are 
pulled through the enlarger. To press out this 
curl, make two strips of 4” thick wood as 
long and as wide as the strips of film and 
wrap several rubber bands around the ends. 
Place the film between pieces of clean white 
paper and slide them between the wood strips. 
In from twenty-four to forty-eight hours the 
curl will usually disappear.—C. ELMER BLACK. 


Holder for Retouching Brushes 


A SMALL rectangle of 
corrugated pasteboard 
makes an excellent hold- 
er for photographic re- 
touching brushes or other 
small water-color 
brushes. Push each brush, 
end first, through a cor- 
rugation; then pull the 
end farther until the bris- 
tles are safely inside. To 
remove the brush, pull it 
out in the same direction. 
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New STEREO-TACH 
‘MAKES DIMENSION<e. 


34 SnapsHOTS BF 7 =| 


| 


Now YOU can take pictures with DEPTH and perspective. Just 
use a Stereo-Tach front of lens. Fits your camera. With a 






















single shutter click you take TWO pictures, on one film, from 
different angles. Place prints in Viewer and people and objects 
STAND RIGHT OUT 
usual way. No ——/ skill needed. No transposing. Pictures can 
be projected if desir 
Complete outfit includes amazing Stereo-Tach (patents pending) 
SATISPAC —. vt 3 on | $11.1 
ION GU. DORM 
CK. at your pommy ieee or toy order 
direct to manufacturer. Send check or money 
THE COMMONWEALTH MFG. CO. 
Dept. Z-2405S 4206 DavisLane Cincinnati, Ohio 
BUILD FLECTR': BOARD 
THIS te ouTBO 
outboard from LeJay’s simplified plans. 
Old auto generator is all you need to start 
with; we'll show you how to do the rest. 
it ideal for fishing and trolling. Enjoy the 
double pleasure of making and using it. 
Send 10c today, and get started at once. 
Build your own Kayak 
Outboard—Duck or Row- 
boat from our cut-to-fit 
cents in coin for illus- 
trated folder. Dime will 
be returned with order 


from backgrounds, as in real life. Black 
5 and modern stereoscope, sa ~ prints, spec- 
$f | , 

order and we ship Prepaid. Act TODAY. 
@® FOR FISHING @ PLEASURE RIDES @ RENTALS @ SALES @ 
Clean, silent, lightweight. Runs up to 6 
LEJAY — Eee | — Be hatey Bidg. 
sets or buy them ready 
10 

sent to 


and white or color films developed and printed or enlarged in 
tacles for ig — pectecte pictures. ond 
pon 
COMPLETE illustrated Booklet FREE 

It’s easy to build this 1939 model electric 
miles per hour. Variable speed control makes 

made from us. Send 
STORM -KING-KAYAK & BOAT 





Enc 
Self-QOiling, Roller-Be 
Cheapest reliable power for farm or fac- 
tory. Uses all fuels for pumping, sawing, 
etc. Best engine for the money. You Pay 
Less to Own it—Less to Run it. Cash—Terms—Catalog FREE 
WITTE ENGINE WORKS 
222-B Oakiand Ave. KANSAS CITY, MO. 














ards, stationery, circulars, tags, labels, advertising, etc. 
Save money. Print for Others, Profits; eas rules 
fits és a lo popular Raised Printing’ like out- 
ior gaits $17 and un. d for —_— nd all 

LSEY PRESSES, S-33, Meriden, Co 


YOUR OWN FAN 
lished aluminum 


. 3.0 
aay 50—24 inch—$4.00 for 12 inch m4 Sioa c.O 
KLOPPENBORG FOUNDRY, Davenport, lowa 





BIG FUTURE! Start a business of your own. 
Turn spare time into money. Make colored 





JULY, 1939 








A Graflex-made Picture by H. Armstrong Roberts 


Be Ready For ACTION! 


.»» With a Miniature 2'4x3 


SPEED GRAPHIC 


No action is too fast—no expression too fleeting 
for this camera! The Miniature 24% x 3% Speed 
Graphic with built-in focal plane shutter flash 
synchronization is truly an action 
camera. Yet the very features that 
gear it for action, plus its NEW tubu- 
lar view finder, make it the 
finest of cameras for all- 
around superior picture- 
taking. It is small, light 
and compact—perfect for 
carrying with you wher- 
ever you go. See it at your 
Dealer’s. Other Speed 
Graphic sizes: 31%, 

4Y,,4x5 and 5 x 7. 


When in New York for the World’s Fair, visit the 
new Graflex Display Rooms at 50 Rockefeller Plaza. 


FREE! Send for FREE catalog of Graflex 

® and Speed Graphic American-made, 
Prize-Winning Cameras and Accessories, and for 
FREE Miniature 24% x 31/4 Speed Graphic folder. 
Paste coupon below—or write your request—on 
penny post card, if you wish. Folmer Graflex Cor- 
poration, Dept. PS-22, Rochester, N.Y., U.S.A 
FOLMER GRAFLEX CORPORATION 

DEPT. PS-22, ROCHESTER, N.Y., U.S.A. 

Please send me free catalog of Graflex and Speed Graphic Ameri- 
can-made, Prize-Winning Cameras and Accessories and free Mini- 
ature 2% x 3% Speed Graphic folder. 


NAME 
ADDRESS 
City 


















STATE 
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HERE’S te 
EASIEST WAY TO 
VIEW MINIATURE 





SLIDES 






Now you can see your miniature film slides, 
color or black-and-white, to best advantage, 
without darkened room, screen, focusing 
i or adjustment. Any plug gives you light to 
f see; your views are large, bright, clear and 
have a real illusion of perspective. In 
molded bakelite, black, blue or green, 
$8.50. Write for descriptive folder. 


[ BAUSCH & LOMB 


298 BAUSCH ST. ROCHESTER, N. Y. 








CAMERAS 
& PHOTO 


SUPPLIES 





: New Edition Write for It 

Listing hundreds of BIG BARGAINS. Amazing reductions in 

new and reconditioned candid and high-speed miniature cam- 

eras; speed lenses; MOVIE cameras; night photography equip- 

ment; darkroom and enlarging equipment. 10-day trial, money- 

: back GUARANTEE. Send for FREE BOOK and include ORDER 

| for following bargains (enclose Money Order plus postage, or 
if C.O.D., include deposit for 42 total amount). 









The BUY of the MONTH 


9xi2cm. F:6:3 lens. 
Film Pack and Plate Camera 


$20 BOYER only $§-95 


Bas eS 








Popular and_ versatile 
camera suitable for por- 
traiture, interior, archi- 
tectural, landscape, sport, 
etc. MANY UNUSUAL 
FEATURES: 514” genu- 
ine Hermagis F:6.3 anas- 
tigmat lens, diaphragming F:6.3 to F:3.6 precision shutter, 1/25 
to 1/120, Time & Bulb; focusing by scale and ground glass to 
5 ft.; brilliant reflection view finder; adjustable sliding cross 
movement; light-weight but strong wood and metal construction. 
Size 415 x 612 x 2”; weight 39 oz. 

HUNDREDS OF OTHER BARGAINS. 
Write for FREE BOOK today! 


CENTRAL CAMERA CO., Dept. S-7 
: 230 S. Wabash Ave. Chicago, lll. 


mans 


PO 





| “CENTRAL” 


Photographic Headguariers Since 1899 
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Adjustable Lighting Unit 
Made from Desk Lamp 


For taking pictures at parties, banquets, 
and the like, I use a lighting unit built from 
an old desk lamp of the type that can be 
twisted in any direction. The lamp is sawed 
off so as to leave from 8” to 12” of the neck. 
On the cut end is soldered a 4%” bolt, the 
threads of which fit the tripod socket. It is 
also necessary to make a hole in the shell 
surrounding the light socket so the lamp 
cord can be passed through. 

In use, the bolt is screwed into the tripod 
socket of the camera and the wing nut tight- 
ened. The neck of the lamp can then be 
twisted in a variety of directions, as most 
convenient. I have found that well-exposed 
negatives can be obtained with a No. 2 
photoflood and fast film at 1/50 second, 
F'/2.8.—GEORGE HIGHTOWER. 
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A bolt soldered in the end of the flexible tubing 
is used for attaching the lamp unit to the camera 
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Tool of 100/ hes 


A WHOLE TOOL SHOP 
IN YOUR HAND 


Smooth, steady power at your 
finger tips. Uses 300 accessories 
to grind, drill, polish, rout, cut, 
carve, sand, saw, sharpen, en- # 
grave, etc. Plugs in any AC or, 

DC socket, 18,000 r.p.m. 16 oz. 


Get A Demonstration 
at Hardware, Tool or Dept. 
Stores, or order on 10-Days 
Money-Back Trial. $10.75 
poate. with 3 Accessories 

De Luxe Model, 25,000 
r.p.m. 12 oz. $18.50 with 6 
Accessories. 





FREE 64-PAGE CATALOG 


Complete information on Handee 
Products and their wide applica- 
tion in crafts work and industry 
all over the world. 


Chicago Wheel & Mfg. Co., 1101 W. Monroe St., Dept. PS, Chicago, Il. 





REAL ENGINE VALUE 
Over 7,000 GHQ Gas Engine Kits 
were sold at $8.50. Over 10,000 sold 
last year. Now is your chance to buy 
the New Improved kit for $5.00. Ab- 
solutely complete with coil, plug, ete. 1/5 
H.P. Free 6 foot gas model plans. All parts 
guaranteed. For boats, planes etc. Send 
only $1. Shipped Exp. Coll. for balance same 
day. Send 3¢ for new 12 page illustrated catalog. 


All parts finished. ONLY A SCREWDRIVER NEEDED. 
Average assembly time 30 minutes. DEALERS WRITE. 


GHQ MOTORS, 8545S East 149 St.,New York,N.Y. 



























48-page book. Pictures. Useful hints 
on buying, using, saws, tools, files. 


We paid M. M. $1174 for exceptional ‘‘cellar crop’’ SNOW- 
KING mushrooms! Big free picture book tells if your cel- 
lar, shed, barn suitable. We furnish materials. buy all 
crops thru our 25 branches. Established 1908. Write today. 
United Co., 3848 Lincoln Ave., Dept. 339, Chicago. 


LEARN TO 


WHITTLE 


You’ll be proud of yourself when 
you’ve acquired the knack of carv- 
ing these quaint wooden figures. 
The Skipper Sam’l Whittling Kit 
contains step-by-step instructions 
and material for carving TWO 
Sea Captains. A_ special steel 
knife— sharpening stone, and 
Paints are included. Send only 
$1.50 and the complete Kit will be 
sent at once. 


POPULAR SCIENCE MONTHLY, Dept. 79 
353 Fourth Avenue New York 


NEURITIS =: 


To relieve the torturing pain of Neuritis, Rheumatism, 
Neuralgia, Lumbago in few minutes, get NURITO, the 
Doctor’s formula. No opiates, no narcotics. Does the work 
quickly—must relieve cruel pain to your satisfaction in 
few minutes—or money back at Druggist’s. Don’t suffer. 
Get trustworthy NURITO on this guarantee. Don’t wait. 


your GRANDFATHER CLOCK 


The Simple Sensible Red-i-Kut way as, Shoveands have—SAVE HALF. 
DIME brings PLANS and sixty picture ‘HO Book tten by our en- 
gineer pricing many fine brass weight a 4 ot tube chine, —_ 
tric movements showing nine beautiful colo:.ial grandtath 

KUEMPEL CHIME CLOCK CO., Bidg. A-10, Suttenbors, tows. 
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NOW enjoy 


EVINRUDING 
SN AI 


© Never before an 
Evinrude so inexpen- 
sive to own, so handy 
and —— to 
operate. e sensa- 
tional new “Mate” 
fits your. own or rent- 
ed boats—drives row- 
boats up to 4!4 miles 
an hour, canoes up to 
5 miles. Runs allday 
on a single gallon of 
start- 

ing « ease — a flick of 
the starting cord and 
you’re away! Write 
for catalog today! 












9 EVINRUDES TO CHOOSE FROM 


Evinrude offers the widest range of models, 
from the lightest, handiest, to the swiftest, 
most powerful, All are famed for exceptional 
starting ease, smoothness, reliability. All offer 
advanced Hooded Power construction, Co-Pilot 
steering, certified horsepower. 


AN ELTO FOR ONLY $29.50 New Elto Cub 
weighs only 812 pounds,costs only 2c an hour 
to run. Now, a complete line of 6 Elto models 
—built by Evinrude—offer outstanding quality 
atlowcost. Write for free Evinrude and Elto 
catalogs, Boat Directory, Boat& Motor Selector. 


EVINRUDE MOTORS 


4205 N. 27th Se. Milwaukee, Wis. 
DRESS YOUR OWN LUMBER—SAVE $ $ 


12" x 4" Capacity 
Thickness Planer 
Finished lumber from 
low cost rough stock in 
your own shop with a 
B-C 12”x4” Thickness Planer. 
Save planing cost and waiting 
at the mill. Pays for itself. E-Z 
Terms. Also, Cc jaws, 
Jointers, Senders, Shapers, 
Band and Jig Saws. 


BOICE-CRANE TOOLS 
Dept. 379, Toledo, O. 


IT’S EASY TO MAKE BIG 
SPARE TIME MONEY 


Send for our free plan on how to make $5.00 to $15.00 a 
week in your spare time by taking orders for the NEW 
PoPpuLAaR Booman MonTHLy from your friends. No selling 


EVINRUDE 
MATE 
WEIGHS 

ONLY 10LBS. 


RUNS 10 HRS. 
ON 1 i 












Factory 









Send for Catalog 








required. Turn extra hours into extra dollars. 
POPULAR SCIENCE MONTHLY 
353 Fourth Ave. 


New York, N. Y. 









Catalog 

Free 164: pats Bat emia, Bets 

ng in cadie. tables, L players, 
“ 3.9 i. all be "Kits; F is ‘Parts; iD 
as 4 Yourders 3 > = Systems, = Kaul ua 

Soun 
ater Fale, etc. Sen 5 WAN 
tells how 


10c FOR rs, tells Pod 
SEND 1 Town a for Mclect fect ret cir tree only 106 10¢ 
‘coupon © aii 





ALLIED Radio Corp., Dept. 7-G-9, 833 Jackson Bivd., Chicago, iii. 


(CO Send me your FREE Radic Cataleg. [) 12c enclosed fer Builder's Handbook. 
























































WIND VELOCIT ¥en, 
DIRECTION isla lly 


WINDIKATOR | 


com are. Miso weed as hand Boy Scouts, Modes , Lng 
Builders. Ne nters, Fishermen, Yachtsmen. Attractive 
elite case with cover sae or goat —— Hy oqeteins 


























EASY TO BUILD kayaks 
OUTBOARDS 


Largest Selection— Factory 
built or Complete Cut-to-fit 
assembly kits with detailed 
blue prints and in- 
structions. New round bottom—Safer 
and Faster. Built to last—Paddles in- 
cluded. Send 10c postage for big new 
catalog. 


KAYAK BOAT CO. 
152 East 129th St., New York City 


























TURN TREES INTO 
MONEY WITH A BELSAW 
Three capacities: 10, 14 and 20 
ft. Accurate set works positive 

dogs. Hand or power feed. Runs on low 
power—many owners use old auto engine. 
Pays for itself quickly—thousands in commercial 
service. everywhere. Write for free lamber handbook 

and catalog of mills, supplies, tools, saw tables, and 
woodworking equipment 

Machinery 


Ce. 846-R Davidson Bidg. Kansas City, Me. 





Makes lumber, shin- 
gles, lath, ties, crates, 7 


















MEGOW’'S New Catalog NOW READY! 


Shows the sensational new quick-building COMMANDER 
and CADET gas-powered models (see illus.). Also new 

CLASS C Endurance Contest rubber-powered models, 
Model Ships, HO-Gauge Railroads, ready-made parts 
and supplies. Send 5c for your copy today! 


MEGOW’S Dept, Ps. ow. & Oxt.Sts., 


or 217 No. Despiaines Ste Chicago 


DECORATIVE METAL WORK 


A brand new manual for the amateur. Tells in easy to 
understand language how to make useful metal articles in 
your home workshop. You'll be surprised how easy and 
interesting metal work really is. Fully illustrated with dia- 
grams and step-by-step instructions. Sturdy cloth binding, 
253 pages. Send only $2.00 and your copy will be sent 
postpaid. 


POPULAR SCIENCE MONTHLY—Dept. 79 
353-4th Ave. New York, N. Y. 
WORLDS GREATEST all around 


ELECTRIC TOOL 


DRILLS—GRINDS—SANDS—SAWS 
POLISHES — SHARPENS— CARVES 


The new WHIZ ELECTRIC TOOL is the handiest power 
— ever made. Not a delicate instrument bat a rea! rug- 





















time. Eliminates labor. Plug into any soc La er AC or DC,110 
volts. Chuck i y ene, Bal! bearing thrust. Power- 
fal tip “Worth its 5 os: in Gold.’’ 
STAN ARDMOD SDEL with Normal & (uses 50different 
accessories, instantly interchan . Price only $7.95. 
EE Accessory outfit (Value $2) includes oot of f drifts, mounted 1% inch 
inder, sandi discs, cutting w brush, polishing 
wheel, carving bur, etc. EE with each outfit ordered N NOW We 
Will send C. O. D.'if desired. 10-DAY TRIAL—MONEY BACK 


Special ‘‘2-SPEED'’ MODEL combines Normal Speed and High 
Speed in one — (uses 200 accessories) only $9.95 complete, with 
me accessory outfit (value $2) FREE. 


Paramount ——" Co., Dept. 7C, 48 West 48th St., New York 
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How to Kill 
Reflections When Copying 


VERY often when the amateur is attempt- 
ing to photograph a painting or other picture 
that is framed under glass, he will run into 
troublesome refiections as in the upper illus- 
tration. This shows up particularly if the 
picture is taken by daylight, but it can be 
overcome by using two photoflood lamps in 
reflectors. One lamp should be placed on each 
side and far enough to the side that the bulb 
itself does not show in the glass, but quite 
close to the picture. Because these lamps are 
so bright, they furnish sufficient light for the 
picture to be taken, yet do not give the 

weaker reflections time 

to register on the film. If 

PICTURE the picture is colored, it 

is best to use portrait 
panchromatic film. This 
method has saved some 
otherwise impossible pic- 


LIGHT 2 LIGHT 
= tures.—STEWART LOVE. 


POPULAR SCIENCE 
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Build this 


Smith Compressor 





We will furnish 
complete instructions with a 


Smith Compressor Head and Accessories 


With a Ford Motor and shop facilities you 
can easily assemble a Smith Air Compressor. 
You’ll have a smooth performing, efficient 
compressor. Sixty cubic feet a minute ca- 
pacity—all the power you'll need to operate 
rock drills and paving. breakers. Here’s a 
way to save money. rite for complete in- 
formation. 


GORDON SMITH & CO., inc. 
405 College St., Bowling Green, Ky. 


FREE TRAILER PARTS CATALOG 


alg save you money on—axies, springs, wheels, coup- 
- brak frigera 

















lers, pindows, —- 7 water es, re 
tors, beds, lam: out, 6V lamps, furniture 


inside 
discount to mfrs. NATIONAL 
Faainen ee ilies ‘Successors to Kar-A-Van 
oy Plene and co taeatziee $-5—714 W. Wisconsin Ave., 


BOAT BLUEPRINTS 
= selection™-detam ee Eres 














RFOOT CRUISER 











SFIRM-FIT Dental Plates 
Made in Our Own Laboratory! 


NOW AS LOW AS $6.75 


Should fit perfectly. Workmanship and pete GUAR- 
ANTEED. pants Sremveus pemseaniiay ression look 
beautiful. WEAR PLATES60 DAYSif not deli 
fit and YOUR aah Ae RPPRARANC 
costs you nothing. MONEY BACK GUARANTEE. 
END NO MONEY—Rush postcard for FREE Impression 
enone - — of LOW PRICES. Doit right now! 
UPERVISED BY A DENTIST 


pays FERRIS- chigsBy DENTAL LABORATORY, INC. 
6217 S. Haisted St., CHICAGO, ILL. 


Ship Model 


Tricks of Experts 
NOW MADE EASY FOR AMATEURS 


Now you can easily make a beautiful to-scale model of a gorgeous 
four masted galleon, trim racing yacht, or fast ocean liner from the 
simple plans fully explained with working diagrams in this brand 
new manual. Join the fast growing group of those who are turning 
to ship models for their favorite hobby. It’s a fascinating way of 
spending leisure time and a finished model will get many approving 
looks and words of praise from your friends. 

MANUAL OF SHIP MODEL MAKING tells you how to make any 
model. Step-by-step instructions that will help you select and make 
your tools, shape your hulls, build your deck fittings, and apply 
your rigging and sails. All about small parts—deck houses, stanch- 
ions, steering wheels, pumps, ladders, spars, yard and mast fittings, 
deadeyes, blocks, fretwork, finishing, decorating, etc. Trick methods, 
short cuts, kinks, and time-saving —— of experts. Almost 100 
illustrations. Full cloth bound. Sent for $1.00 0. D. plus a = 
cents postage. Write for MANUAL OF SHIP MODEL MAKIN 


POPULAR SCIENCE MONTHLY, Dept. 79 
353 Fourth Ave., New York, N. Y. 








YOU NEED THIS BIG BOOK! 
NEW 1939 
PHOTOGRAPHIC 
ALMANAG 


25c Per Copy 
260 Pages 


Most complete and compre- 
hensive photographic hand- 
book and catalog ever 
available! 


Think of ms a) ges crammed full of valuable information 

ndadvice o of picture-taking. COMPLETELY LISTS, 
PRICES AND SCRIBES ALL POPULAR CAMERAS AND 

HOTOGRAPHIC EQUIPMENT including most famous models 
a still and movie cameras, accessories, darkroom equipment and 
supplies. An ideal reference book that every photo-fan n 

Authoritative articles by outstanding photographic experts 
such as Mario and Mabel Scacheri, Nowell Ward, Keith Henney, 
etc. Valuable hints, tables and data on what is the best type of 
re. film, filter, exposure meter, meth of developing, 

rinting, and thousands of other photographic questions an- 
me by this amazin; kk. 

25c per copy ... with refund certificate which returns your 
quarter as a credit on orders placed. 

Send for this Book today. 


Central Camera Co., Dept. S7-A 
230 S. Wabash Ave., Chicago, Ill. 


Name. 








City & State 








“CENTRAL” 


Photographic Headguarte 4 Since 1899 











NEW MECHANICAL 
SENSATION 


Ss of 25 to 27 thousand revolutions per minu' 
without vibration makes it == to doallkinds 


of fine work such as e 
ie dritli ith a Dremel Moto- 
choose 


Tool and to cA itina Sty: — models 
rom—No. 1 as shown, only $9.85 and No: 2 for 
Seavler work only $16.50. 
Indispensable for home work shee fans, sports- 
men, handy men and home 
a yao not y eee in other tools. 
~~ Pe is out of stock, write for complete 
y LaF oa 10 day trial offer and booklet sho cana 
dozens of accesso which can on an 
special combination offers. This Pookie 


DREMEL MANUFACTURING COMPANY 
Racine, Wisconsin Department 722 











BE OUR REPRESENTATIVE 


IN YOUR TERRITORY 
If you can spare an hour a day you can earn extra dol- 
lars taking care of Popular Science Monthly new and re- 
newal subscriptions in your locality. Complete instruc- 
tions and supplies will be sent free. Send your name 
and address to 


EUGENE WATSON, Popular Science Monthly 
353 Fourth Ave. New York, N. Y. 





SEND FOR 


Gree Rook / 
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1.978.600 

L | ; 1.982.690 

Qa GONTROL 465 WEST SUPERIOR STREET 051.01 
TRADE-MARK DEPT. P . 

CHICAGO, ILLINOIS and pending 


Please mention Poputar SctENcE MONTHLY when writing to advertisers. 
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ALADDIN RADIO INDUSTRIES, INC 


Other patents issued 
nding. 
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Only Boats With 
Full Length Spray Rail s 
Keep ngers perfectly 
aeye-even at high speeds. 
Catalog also shows today’s 
five most popular models 


of sailboats. T wo big facto- 
+ a se ———_ 
hy —4 kind of 
mre rrcoor. Interested. Very fast utility mode! 
ca MOMPSON ares BOAT MFG. co. (87) 


9 An ite to 119 Eim St. 
peanriod. wis. either place) CORTLAND. Ni. ¥. 











SOFT WATER 


MAGIC WORDS 55 tone se. bringing t big 


The Webb Portable Water oe pony every sonny wen 
wife, soft water in an endless flow for washing 
dishes, laundry, bath, shampoo and every home 
Purpose. Softens hardest water instantly at the 
turn of the faucet. Provides healthful drinking 
water plete to many expensive bottled waters. 


Satcemes FREE SALES PLAN . 


100% profit—simple home demonstration sells it NO RISK 
easily. Leads to larger sales. Write today for 

free literature and full details of the Webb TRIAL OFFER! 
NO RISK TEST OFFER and FREE Sales Plan. 


WEBB MFG. CO., Dept. Q-79, 1813 Baltimore Ave., Kansas City, Mo. 

















LEVEL STOVES, PLUMBING, CLOCKS, etc. 

New Aluminum Cigar shaped level. Won "t tear yf 

pocket. 9” long. Shows plamb, ievei, «5°, \°,1 

pitch. Grooved Bottom. Only $1.25. Patented 
BEAUTIFUL CHROME a “gyn LEVEL 

Geechee adenine sn Wel val Bale Te 

Order direct or from your dealer. Send 


= Extreme accuracy 


by good craftamen everywher vs 6th St 


° es time, energy and money. 
Useful wherever sanding, planing and 
finishing is done. Removes paint and 
rust. Works on many different materi- 
=: Rune on either C or Popular 

rice. See your hardware dealer or 
write direct ‘or "FREE folder on many 


sve v5 9 qua oToo. COMPANY 
Salina St., 


ARE YOU 


"Unhandy”? 


At last a service and repair manual has been made 
for the auto owner who is not a mechanic. Here are 
hundreds of “horse-sense” methods for keeping your 
own car in perfect shape—no matter how old or 
how new it is. AUTO KINKS tells in non-technical 
language, made clearer by drawings and simple dia- 
grams, what to do no matter what goes wrong—how 
to make temporary or permanent repairs to the mo- 
tor, carburetor, ignition, lights, starter, radiator, 
chassis, running gear, body, fenders, top, and even 
the garage. ill give you more understanding of 
the mysterious “insides” of a car than anything you 
ever saw. Service men will get a world of new ideas 
from it too. 192 pages, full strong cloth pinta " 
oe on every page. Only $1.00. Sent C. 

lus few cents postage. Ask for “AUTO KINKS- ” 


rite to 
Popular Science Monthly, Dept. 79 
353-4th Ave. New York, N. Y. 





Alkaklize with 
Alka-Seltzer 





foe to catalog 
va 2 






















IDGET high-speed hand grinders can save 
money in the machine shop. One foreman 
told me that the tool paid for itself the first day. 
He used it for retouching the half-round corners 
of two 18” side milling cutters in their mounted 
position. The total cost of removing the cutters 
to resharpen them was $3.50, and the use of the 
hand grinder eliminated several “breaks” daily. 
When a parting tool is used to cut off large 
diameter stock, it should be supported at the ex- 
treme end by fitting in a piece of stock slightly 
thinner than the width of cut. 

If you want to make a ring or plug gauge that 
is a gauge, at least forty-eight hours should elapse 
between the rough-grind, the finish-grind, and the 
lapping operations. 

I don’t criticize the tool-room foreman who in- 
sists on a $500 bench lathe if his requirements 
involve instrument precision. The fact remains 
that for regular routine small work, three de- 
pendable lathes can be had for that much money. 

You can prevent premature natural wear of the 
guide posts and bushings of die sets by lapping off 
the initial wear before assembling. 

Any plumber, steamfitter, or machinist who has 
skinned his knuckles to the bone or turned a hand- 
spring when using a worn pipe wrench, is likely 
to insist thereafter on tools with removable jaws 
so they can be resharpened easily. 

If a small end mill is to do its stuff economically 
and stand up, it must have adequate surface speed. 
Modern electrical and variable-speed attachments 
make the old vertical fixtures look like antiques. 

As a general rule, when no lathe tapering attach- 
ment is available, I prefer taking two or more 
separate longitudinal cuts with the compound rest 
rather than disturb an accurately set tailstock. _ 

No matter how good a mechanic you are, when 
you are threading with chasers, don’t ever “mon- 
key” with the heads if anything goes wrong. 

Before buying a milling cutter for a special job, 
you had better figure out if the shaper wouldn’t be 
the cheapest way out. After all, an entire set of 
shaping tools costs less than a single 8” inserted- 
teeth side mill. 


Please mention PopuLAR SCIENCE when writing to advertisers. 
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AO some place to go comet thrilling to ool 
@ excitement, new friends, fine pal ‘That’ "s aoe ?_ 

’s st. outdoor (ay “Get into it— ! 
Write modele REE nearest fae - Davidson dealer. 
or copy of motorcycling magazine, 

} a *“The ENTHUSIAST.» 

Cs ° : , “Davidson Motor Co. 
~ ae. ' A . Milwaukee, Wis. 


DAVIDSON 


MOTORCYCLES 


MENDS MOST ANYTHING 


at hardware, drug and 
107 10c stores; also in cans 
from Y,.pint toe 1 galion 


\ FREE! Send post card for booklet, “‘Bet- 

ter Results with Glue,” containing many 
pa hints about mending, model mak- 
ing and home ——— jobs. Address: 
McCormick Sales Co., 414 Light Street, 
Baltimore, Maryland. 


WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This brand new manual shows you how to do 
every kind of wood carving. How to carve jewel 
boxes, picture frames, trays, chests, furniture, etc. 
How to do chip carving, level surface carving, 
incising, carving ip relief. Carving human and 
animal figures in the round completely explained 
and simplified. 256 Pages. Fully illustrated,—full 
cloth bound. Send only $2.00 and your copy will 
be sent postpaid, or order COD plus postage if 
you wish. Money back if not satisfied. 


Popular Science Monthly= Dept. 79 
353-4th Ave. New York, N. Y. 


how much*] can do... 
HELP US TELL THE PUBLIC THAT 


CANCER 
can be cured 


But treatments must be 
started in time... 


ara Fomy are needed by the New 
vi Cancer Committee. But if 
you can spare only $1, penne it today 
or mail it to the Red Door, 130 East 
66th Street, N. Y. You will receive: 
1. A year’s subscription to the Com- 
mittee’s new publication of informa- 
tion about cancer research and treat 
ment, ‘The Quarterly Review.”’ 


2. A supply of labels for your 
packages. 

The remainder of your $1 will be 
spent for the information service, 
Enitusien of free pamphlets, lec- 
tures, exhibits, publicity, etc. 


N. ¥. C. CANCER COMMITTEE 
of the American Society for the Control 
of Cancer, 130 East 66th Street, N. Y. 
I enclose $1 for the purposes specified in 
your announcement. 





























Name 


Address. 


If not a resident of New York City, write for 
information to the American Society for the 
Control of Cancer, 1250 Sixth Ave., New York. 
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Plays Anywhere—Outdoors or 
Indoors...No “Plug-In”! 


y 3 
; Gi a 
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Nes New! Lightweight 
P HILC oO 


REALLY PORTABLE 


Self-powered; needs no con- 
nection—no aerial, ground or 
“plug-in.” Your “Little Pal” 
wherever you go, outdoors or 
@ Nearly HALF the indoors... traveling, bathing, 
size! boating, outings. 
@ FULL performance! —_ Personalized! Identification tag 
@ TWICE the battery § for your name and address at- 
life! tached to the radio. 


AT ALL GOOD RADIO STORES 


N F WHOLESALE CATALOG 


000 BARGAINS 


FOR SALESMEN & DISTRIBUTORS 
It has 260 pages, chock-full of 
unusual values. It contains sell- 
ing plans; order stimulators; test- 
ed fast selling articles to dealers, 
stores and direct to the consumer. 














A new revised issue is just off the 
press. Cost about 25¢. FRE 
while stock lasts. Send for your 


copy, Today. 
Spors Co. 5-39 Frank St. 
Le Center, Minn. 


ory Say Oe 














Make Money in Spare Time 


Be a representative of Popular Rod's Monthly. Taking 
subscriptions at the new low price is easy. And you can 
make good money at it. Write for particulars to Popular 
Setence ~ o—cees Circulation Manager, 353 Fourth Avenue, 

ew York. 
















A FOLEY Automatic Saw Filer files 
hand, circular and band saws better than 
the best hand filer. Cash business, no 
canvassing, no eyestrain. No experience 

ed. Louis P. Wadowick, Ohio, says, 

**I have filed 764 saws in spare time and have 
Pp! dg age 
saw 0) 
FREE PLAN, no obligation 


FOLEY MFG. CO., 2i2:2.52i, Sts: 


Send Free Plan on Saw Filing business. 
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Car Owners! Meet Master Glaze—the sensationally different 
luster for new and used cars! ,Not a wax—not an oil polish 
—nota paint!—nothing that “smears” over the surface. 

MASTER GLAZE is a unique discovery —a creamy liquid 
—quick and ow to apply! Givesa hard, 
AGENTS glass-likesurface. Eveng 
An unusual | it! Lasts six months es a 
opportunity! | luster—beautiful, sparkling clean and bril- 
Quick, flashy | liant! Doesn't finger-mark— doesn "t smear! 
demonstrator. | A match box full gincesen entire car. Seals 
res protects | NOTHING LIKE IT! 




















Fae FREE bite Wri FREE B 
y. te now 

Offer! LET and FREE TRIAL OF- 
cco REE o: ies = name and address Wie 
MASTER GLAZE co. 7720-115 W. Harwood 





MOTORIZE YOUR BIKE 









with a werful electric motor made, 
from old auto generator. Easily done (/ PLANS 
ith LeJay Plans. Imagine the fun in \ 
building this one wheel wer ONLY 


more pedalling! Turn the control 
on your handie-bars and away you ¥ 
go. Operates on ordinary 6 volt stor- 
age battery and goes up to 
125 miles on single bat- 
tery charge. Easily at- 
tached to any bicycle. 
Send your quarter today 
and get started at once. 


LEJAY MFG. CO. 
1223 LeJay Bidg., Minneapelis, Mina. 


FREE TRAILER BUILDERS’ GUIDE 


= AND CATALOG—NEW 1939 EDITION 


WORLD’S BEST LINE OF TRAILER 
AXLES, HITCHES AND PARTS 
| Complete house trailer work- 
ing blue prints only 50c. 
WRITE TODAY FOR 
THIS NEW FREE CAT- 
ALOG 


HAMMER BLOW TOOL COMPANY, Dept D-7, Wausau, Wis. 


Hi-Power No. 16 
ee ers Er: AIR RIFLE 
.177 Cal.—Accurate, Powerful: Easy Cocking ont trigger 


pull. Length overall 33”; walnut finish stock; well e; 
adjustable rear sight. No Pumping. Others from ‘$3.75 to $25. 
From your dealer or order direct. Catalog and data book 10c. 


S. E. Laszlo (Sole Distributor) P-317 Broadway, New York. 


FREE BOOK ON FILING! 28 pages of detailed in- 
formation on use and care of files, packed with complete in- 
structions, scores of photos. The complete book for every file 
user. Write = ad . Y om File Company, 19 Acorn St., 
Providence, R. I., U. S. 


A FILE FOR EVERY PURPOSE 
WORLD'S LOWEST PRICED 
ADDING MACHINE Freetaat 


GUARANTEED ACCURATE. Not a 250 
toy. Operates with only a finger flick. ONLY $ 
Adds, subtracts, multiplies, divides, TOTAL COST 
Counts up to a million. Pays for itself SEND NO 
over and over. Id for Business. MONEY 
Income Tax and School use. MONEY BACK GUAR- 


ANTEE. Send nam d address. Pay tman only $2.50 
Send fall « shif tside U.S.) back in 10 
Raters - ¢ ‘a! cas ee Cre: Money 
CULATOR Sacs Company (Mftrs.) 
DEPT. 407, P. O. BOX 1118 CHICAGO, {LLINOIS 
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High-School Sleuths Run 


Scientific Detective Agency 
(Continued from page 113) 


come captains and Jarvis lieutenant. Among 
the quiz questions which a candidate for pro- 
motion must answer correctly are these: 

“What personal qualities should a detective 
have that are not essential to a policeman or 
a layman? 

“Define the following: Slander, libel, arson, 
jury, defendant, alias, accomplice, mutiny, 
oath, malice, search warrant. 

“Draw a diagram showing how two men 
can surround a house. 

“What class of criminals usually kill by 
poison ? 

“Define abduction. 

“What is the motive behind crimes against 
property ?” 

Lesson leaflets which embody such infor- 
mation are sent out to all members of the 
organization. This material covers a wide 
range of subjects from the most effective 
method of taking fingerprints to the best man- 
ner of preserving perishable bits of evidence. 

When a boy or girl—yes, there are three 
girl members of the agency—becomes an of- 
ficer, he or she receives a badge and certifi- 
cate. Dues in the organization are one dollar 
for the first year and fifty cents annually there- 
after. Customers, hiring the services of the 
agency, do so by written contract and notices 
are posted on the property announcing that it 
is being protected and inspected by the Tri- 
State Detective Agency. Rewards are offered 
by the agency for information leading to the 
arrest and conviction of anyone damaging 
property under the protection of the organiza- 
tion. So far, however, it has never been nec- 
essary to pay out a reward. The posters and 
the vigilance of the boy detectives have kept 
away all intruders. 

The members of the organization justly re- 
sent being called “kids playing cops and rob- 
bers.” They point to ledger books as evidence 
to the contrary. Recorded on the pages of 
these books in businesslike fashion are the 
fees which have been paid to the agency for 
services rendered. Most of this work, at pres- 
ent, consists of guarding private property 
from the depredations of marauders. 

Recently, so many inquiries have come in 
that young Bassette and his fellow sleuths 
have been swamped. The idea which started 
nearly three years ago, when Halloween 
pranksters painted a New England stone 
wall, is spreading rapidly. Out of the begin- 
nings at West Hartford, it seems likely, an 
important new youth organization, which will 
offer training in citizenship and law observ- 
ance, may spread to all parts of the country. 
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Try a Genuine Factory New 


ROYAL PORTABLE ... 
In Your own home FREE! 


WITHOUT RISKING A PENNY, see exactly how a Royal Port- 
able will help you. See everyone in your family take to typing like a 
duck to water—thanks to Royal’s superior design and construction. 
Know that you can turn out perfect typing faster—easier than writ- 
ing by hand—thanks to Royal’s genuine office typewriter features. 
® Use the coupon below—get the facts—riodels, prices, terms— 


think- of - it- before?” 
glance exactly how 


NEW INVENTION! FREE 


WITH EVERY ROYAL PORTABLE 


SHOWS YOU HOW TO 
TYPE RIGHT? 


Royal's Instant Typing Chart is one of those 
“why - didn't- someone- 
ideas. Shows you af a 
to position and use your fingers. 


4 


details of FREE HOME TRIAL—ai// about the ROYAL PORTABLE. ° 


ACT NOW! MAIL TODAY! 


‘ 
J 


FREE! 


INCLUDED 


weather Carrying Case. 


LTE TET rrr errr reer 


Royal’s Instant Typing Chart, 
shows you how to type RIGHT. 


with every Royal Portable—at 
no extra cost—a handsome 


ROYAL TYPEWRITER COMPANY, Inc. 


NAME 


Dept. D-150, 2 Park Ave., New York, N. Y. 
Tell me how I can own—on easy monthly terms with small carrying charge— 
a latest model Royal Portable—with FREE 


omen on 2 Sacer We eed, | 


HOME TRIAL. No obligation. 


STREET. 
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STATE 
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Brand New Fifth Edition 


Automobile Racing Book 
tells you how to lay out and build frames and bodies for fine 
dirt track cars. Rebuild instructions and horse 
Ford A, B, and V-8. Data on su 
Prix, International Formula, midget racing rules, world’s record 
cars and speeds. Includes set dirt track car 
plans worth five times cost 
fog Fifth Edition AUTOM 

NG NOW! $1.00 Postpaid; $1.15 C. O 


RAY F. KUNS, Dept. D-7 
Madisonville Cir.cinnati, Ohio 


ower curves for 
rchargers, Indianapolis Grand 


of book. 
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ers, or write 
Dept. P—Clipper 


Let ‘Baby’ Old Nick 
Do Your Trimming 


Its reduction gear drive adds power 
and takes the cutting shocks away 
This takes it away 
from the Toy Class. See It at Your Deal- 


Manufacturing Co. 


Dixon, Illinois 
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Tests Everything Electrical 
From 100 to 550 Volts A?rLiances 


A real necessity for electri- 
cians and home because it has 


circuits, fuses, cut-outs, motors, 
radios, 
pliances, etc. Tells A.C. from 
D.C. Far superior to ordinary 
clumsy test bulb. Fountain pen 


pocket, 
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Life*ime guarantee. 


PATENTED FUSES 
L. S. BRACH MFG. CORP. 
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CLIP THE 


COUPON Name. 


MINE (5 TOO, BUT 
THIS LISTERINE 
SHAVING CREAM 
GIVES ME THE 

CLOSEST, MOST 

PAINLESS SHAVE 
1 GVER HAD 






















THAT PREE 20-SHAVE SAMPLE MADE 
ME A CUSTOMER FOR LIFE, IT SOFTENS 
THE TOUGHEST BEARD- LEAVES THE SKIN 
COOL AND PLIANT-AND BOY, WHAT ECON 
OMY ! 24 QUARTS OF SOOTHING LATHER 
TO THE TUBE ~IT SEEMS TO LAST FOREVER! 
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Address 











oe Shomnacel — Dept. 27, St. Louis, Mo. Please send me free and adanaetd your vines sam- 
ple tube of 1 Listerine Shaving Cream; ( Listerine Brushless Cream. (Check whichever is desired.) 
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100X ASTRONOMICAL TELESCOPE 
COMPLETE LENS KIT only $2-49 


Make your own high powered telescope in one evening of easy 
work. All optical parts completely finished for 6 ft. long re- 
fracting telescope. Kit contains 3” dia. 75” f. 1. ground and 
polished objective lens and 2 astronomical eyepieces 50X and 
100X. Will show the mountains and craters on the moon, the 
ringed planet Saturn, the moons of Jupiter, double stars, and hun- 


- dreds of other interesting sights. Complete kit with full directions 


for mounting, only $2.49 postpaid. Order now for quick delivery. 


BROWNSCOPE CO. Dept.P 5 W. 27th St. New York 

Ses" OFFER 

Uwonbps FREE 

| a a i ee 
I a a Esse XCITI 


Develops strong body and alert mind. HARMLESS. The spring- 
steel 3-foot-long foils (swords) are equipped with rubber but- 
tons. Aluminum cup-shaped hand guards. Our De Luxe foils 
are built for hard usage 

Complete set of two foils (swords) and free instruction 
booklet, only $1.98. We pay postage. (3 
for limited time. (Regular price of these 
All-American Fencers Guild, Dept. 7-SP, 48 W. 48th St., 


BEEN ON A ‘Detour LATELY ? 


Chances are that making turns was ane 
made you wonder if you were going in the right di- 
rection. With the Hull Stream- 
line Auto Compass on your 
windshield, there is no need to 
even hesitate. Gives assurance 
of direction at all times. No 
more lost miles, backtracking 
or worry. Only $2.95 at your 
dealer. Two-piece model $1.95. 
Write for literature. 


Hull Mfg.Co.,P.0. Box 246- E15,Warren, Ohio 


CRASH HELMETS for RACERS 


Play safe! Groat protection! CLYMER- CROMWELL, Helmets worn 

by hundreds big car & mie motorcycle motor boat, bob sled racers. 

ase sristors pomen. 7.50 up. RACING GOGGLES at LOW prices. 
° 


CLYMER | MOTORS "220 West PicoSt. Los Angeles, Calif. 




















































@ An Mastrated home stody course on PRACTICAL CHEMISTRY 

com e in 40 lessons, inally gold by —_ Chemical Institute 
Nes "York for $125. 0. OW closiny 
Se oan lete courses ently soifed) at ) 2 the amazingly low 

ice © 

Ba avi HON at GUARANTEED or MONEY REFUNDED in 6 
days. ues 

> P. LEWIS & Co. B-128 E. 23rd St., New York 
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ID U a 0 is making it easy for thousands to en- 


joy quality tools. Despite their many 
advantages they cost no more. Think of this big 45- 
inch bed lathe, ten inch swing, V and flat way construc- 
tion, No. 1 morse taper fittings for only $11.95. It’s 
a better value than most lathes selling up to $25.00. 
All Duro tools are designed for greater convenience 
of operation and made of quality materials for longer 
life. Get acquainted with this remarkable line. 

DURO METAL PRODUCTS CO. 

Dept. H-7 cue &: Kildare Ave. 
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Gus Looks for Trouble 


(Continued from page 132) 


your car up now, and told you about the 
trouble some other time.” 

He jumped out of the car, and hurried into 
the shop. In a moment, he came out with a 
six-inch strip of tire tape in his hand. Reach- 
ing under the cowl, he wrapped the tape ex- 
pertly around the worn spot in the dash 
wire’s insulation. 

“Now, you won’t have any more trouble,” 
he assured Mrs. Miller. “I don’t want to 
hurry you, but it’s almost five o’clock, and 
the traffic—Good-bye, Mrs. Miller!” 

He watched her drive away, and turned 
back toward the shop to see Joe Clark grin- 
ning at him from the office door. “Have a 
nice visit with Mrs. Miller?’ Joe wanted to 
know. “Say—what was the matter with her 
car, anyhow ?” 

Gus told him. 

Joe scratched his head doubtfully. “I guess 
maybe I’m as dumb as Mrs. Miller,” he said. 
“But I’ll have to admit that I don’t see what 
made the cable move over toward the dash 
wire, or why .. .” 

“Huh?” Gus said. “Oh! Well, you know 
that a speedometer cable has a rotating core, 
don’t you? And that the faster a car travels, 
the faster the core rotates? What happened 
in this case was that the core rotating in 
that bend in the cable caused a torque which 
pulled the cable over toward the spot where 
the insulation had worn off the dash wire. 
When the speed got up to twenty-five miles 
an hour, the torque was sufficient to pull the 
cable over against the bare spot in the in- 
sulation to cause a short in the wire leading 
to the engine switch. That short, of course, 
killed the engine. As soon as the torque de- 
creased, the cable moved back and the engine 
fired again. Simple enough!” 

“Sure,” Joe said. “Simple enough—once 
you’ve found it.” 


Paint Prevents Damage 
by Incendiary Bombs 


DAMAGE from incendiary aerial bombs is 
said to be prevented by a mineral paint re- 
cently developed in England. In tests, a coat- 
ing only a sixteenth of an inch thick on 
beams, joists, and flooring was found to keep 
the woodwork from catching fire during the 
time it takes for a one-pound thermite bomb 
to burn itself out. Since small bombs would 
only penetrate the roof of a house and stop at 
the first wooden floor, painting the attic of a 
home with the new paint is believed to be 
sufficient protection. 
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Carved Pine Hull 


22” Model. Metal An- 
chor, Steering Wheel, 
Lifeboats, Anchor 
Chain, Casks, Masts. 
Dowels, Lacquer and 
Cement. 

Send tor Corelog ali dee!'s new Modete 
(BEAL AEROPLANE & SUPPLY COMPART, 4 


26 West 19th Street, New York Gam 
Fi h! Cote every 
&2 Ss me SS ~ 
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THEY STAY BRIGHTER LONGER 


G-E MAZDA LAMPS 





MOST INEXPENSIVE WAY TO 


BE A DIESEL EXPERT 


Here at last is a brand new book written for the man 
who has had no previous knowledge of Diesel Engines. 
Takes you in easy to grasp stages right from the 
fundamental principles of the Diesel to the most 
modern advanced types of engines. Tells you in clear, 
non-technical language just how and why the Diesel 
operates—what happens in the cylinders. All about 
pressure, volume, speed, and heat. Various fuels and 
how they are rated—fuel feeders, etc. Different types 
of Diesels, and their comparative economies —Air and 
other types of starters, etc. Adapting the Diesel to 
automobiles, ships, trains, and airplanes. A complete 
chapter tells how you can take advantage of the many 
opportunities that Diesel Engineering offers. 
Profusely illustrated from beginning to end, in- 
cluding useful tables, formulas, reference data, oper- 
ating costs, and other information invaluable to the 
Diesel-minded man. Full cloth bound. You can de- 
pend upon the completeness and accuracy of this 
great book. Prepared by the editors of Popular Science 
Monthly from the very latest material, it’s guaranteed 
to be up-to-the minute in every respect. Tear off an 
mail the coupon TODAY and see how easy it really is to become a 
Diesel expert in your spare time. 
Se RH SUV PEM SE SM ERP BSS Te = Se | | 


POPULAR SCIENCE MONTHLY, Dept. 79 
353-4th Ave., New York, N. Y. 

Please send me the A. B. C.’s of DIESEL ENGINES. I will pay the 
postman only $3.00 and a few cents postage when the book is de- 
livered. I understand that I have the right to return the book within 
10 days and you will refund my money in full. 
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cITY — sree SLATE 


ITC “STOPPED 


ln a Sift y 

-or Money Back 
For quick relief from itching of eczema, pimples, athlete’s foot, 
scales, scabies, rashesand other externally caused skin troubles, 
use world-famous, cooling, antiseptic, liquid D. D. D. Prescrip- 
tion. Greaseless, stainless. Soothes irritation and quickly stops 
the most intense itching. 35c trial bottle proves it, or money 
back. Ask your druggist today for D. D. D. PRESCRIPTION. 











NEW SPORT! 


Ride The Great NEW 


120 Miles 
Per Galion! 
Across 
U.S.A. For 

$6. Gas! 










































The New 1939 Ranger Scooter 
gives you new sport, new 
thrills! Go anywhere at 30 
m.p.h. at 120 miles per gallon 
—use for short trips, errands, 
to and from work—fishing— 
and pure sport! Perfect for 
business deliveries. Sturdy, 
safe. Amazing low prices on 
Solo, Tandem, Trailer, Side- 
Car Models. Steel frame, 2- 
speed gear, 112 or 242 H.P. 
A few choice territories 
for Dealers, Agents 
Open. Write quick for 
Free Circular, Easy 
Terms Offer, Introduc- 
tory Prices. Hurry! 


AMERICA’S MOST 
FAMOUS CYCLE NAME 
FOR FIFTY YEARS 















Large stock, immediate delivery. Windows, as- 


sem lies, couplers, undercarriages, refrigerators. 
Moderate prices. 40 page illustrated catalog, 10c. 


Co 
Detroit, Mich. 


A GERSTNER TOOL CHEST 
will give maximum protection to your tools. 
Machinists. doolmakers Free & Catalog 


STNER TOOL CH 
539 Columbia ‘St. 


CUT ME OUT 


Cut me out, paste me on a postcard and mail to Popular 
Science Monthly, Dept. 79, 353 Fourth Ave., New York, N. Y. 
hy bring you complete supplies and instructions on how 
to make easily several dollars a week in your spare time. 


SIX SCOTTIES 
TO WHITTLE 


A brand new Kit contain- 
ing material for whittling 
SIX interesting little 
Scottie dogs, each in dif- 
ferent characteristic pose. 
Each Scottie is about 2 
inches long and the six 
wood blocks supplied, are 
ready cut to the correct out- 
line. Nothing else needed but 
a pocketknife. Complete Kit 
containing 6 shaped blocks, 
paint and brush, pocket sharpening stone, material for 
eyes, and complete illustrated step-by-step instructions 
will be sent for only $1.00 postpaid in the United States 
or Canada. Get started in this new Hobby NOW. It’s 
easy with this new Kit. 


POPULAR SCIENCE MONTHLY Dept. 79 
353 Fourth Ave. New York, N. Y. 
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Farn $150 to 300 Monthly with Simplified Arc Weldina 
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JULY, 1939 


BUILD A PROFITABLE S of your 
own with new 40-Volt ion Welding. 
Get big pay jobs-that mean real 

fit. Hobart welders are easier to 
operate, faster, do a better 


FREE Welding Book. 
Write fer it teday. 









re : 
NO INVESTMENT TEBMS—profits pay 
for it. Savings make it easy to own 
a Hobart Welder without expense. 


PAYS FOR ITSELF in short time. Profit 
on single job often pays small 
monthly payments. Write for details. 


HOBART BROS. CO., Box P-79, Troy, 0 

















Please mention PopULAR SCIENCE MONTHLY when writing to advertisers. 231 





— 





+ eee te ae yy 


he aes 5 Suse 


ym eso 


Go aw Scooting 


Let’s 














For 1939, it’s mero - scoot 
The World’s Greates in Mo- 
torized at 4 is mak a hit 
with everybody. 1 models have 
powerful 1% horsepower to 
give thrill rides up to 35 miles 
per hour. jomical to run—120 


8 with twos: transmission 
and spring front suspension. 
Low Cost Doltvery, Service 
Use MOTO-SCOOTS to 
make economical deliveries 
for stores, service stations 
service. 


messenger 
Models for every 
—Solo-Tandem ig os 


MOTO-SCOOT MFG. CO. 
8426 South Chicago Ave., Chicago, U.S.A. 


CHEMICALS 


Laboratory Apparatus and Glassware 
Send 3¢ for Catalog CP1 


Dept. M25 
BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 


CHEMISTRY 
BOOK 


Big valuable handbook—FREE—listing thousands of chemicals, ap- 
paratus, microscopes, and laboratory supplies. Items as low as 5c. Com- 
plete chemicals and supplies for chemistry article in this issue of 
Popular Science. Write for book and special offer. Send 3c for postage. 


KEMKIT SCIENTIFIC CORP. 
397F Bridge St. Brooklyn, N. Y. 


New ~@ O Page Catalog FREE! ¢ 


Laboratory Supplies 
Apparatus-Chemicals 
Scientific Books-Telescopes 
Microscopes-Biological Needs 


Save Money! Buy direct. Send Now. It’s FREE. 
Full of Bargains & valuable information. 


J. H. WINN MFG. CO.,Dept. 107, 124 W. 23 St., N.Y. 
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Print Your Own 

Cards, stationery, circulars, tags, labels, advertising, etc 
Profits 


Save money. Print for 3 eas. rules 
gent, a jo popular Raleed aod Printing, Exe! Ties catalon sa 
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°F KELSEY PRESSES, 5-33, » Conn. 
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UntTED STATES DENTAL COMPANY 
Dept. A 1555 Milwaukee Ave. Chicago, Wl. 
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Fun with Black Light 


for Home Chemists 
(Continued from page 191) 


Now smear a bit of this preparation on a 
plate of glass, just as you would apply such 
a cream to the skin. Hold the coated plate 
between an argon lamp and some fluorescing 
substance. The fluorescence will stop, show- 
ing that the ultra-violet rays have been ab- 
sorbed. 

A much better “‘sun-tan’’ cream for prac- 
tical use can also be made easily in your 
home laboratory. Melt twelve and a half 
grams (two and a half teaspoonfuls) of 
lanolin and thirty-seven and a half grams 
(seven and a half teaspoonfuls) of petroleum 
jelly in an evaporating dish. Add 100 cubic 
centimeters or about three and a half fluid 
ounces of rose water, a little at a time, 
stirring meanwhile. Then stir in fifteen 
grams (about three teaspoonfuls) of cala- 
mine powder, which is a zinc compound. A 
drug store can supply you with these in- 
gredients. 


Dentist Extracts Teeth 
Then Puts Them Back 


INFECTED teeth can now be removed, re- 
paired, and put back into a patient’s jaw by a 
novel method used by a Michigan dentist. An 
abscessed tooth first is X-rayed, then extract- 
ed. Any abscess in the jaw is treated. The 
tooth then undergoes a series of repairs and 
is partially resurfaced. Sterilized, it is set 
back into the cavity in the jaw and held in 
place with a gold splint, which is worn for 
about a month to give the gum and tissue time 
to grow back around the tooth. It is claimed 
the repaired teeth last five to ten years after 
being replaced in the mouth. 
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Question Bee 


TO FIND your score in the Question Bee on 
page 126, compare your results with the list 
below. The letter alongside each number in- 
dicates the correct answer to the correspond- 
ing question. Give yourself five points for 
each one you had right. A total of 75 to 85 
points is good; 90 or better is excellent. 


1. b 5. d 9.d 13. a 17. b 
2. ¢ 6. b 0. ¢€ 14. c 18. c 
3. & 4 ® 11. b 15. a 19. b 
4.d 8. b 12. b 16. c 20. b 


POPULAR SCIENCE 














n on a 
ly such 
d plate 
rescing 
, show- 
2en ab- 


r prac- 
n your 
a half 
ils) of 
grams 
roleum 
0 cubic 
lf fluid 
1 time, 
fifteen 
f cala- 
und. A 
ese in- 


h 
k 


ed, re- 
w by a 
ist. An 
xtract- 
d. The 
irs and 

is set 
held in 
orn for 
ue time 
‘laimed 
s after 


* 











Plywood Refreshment Tray 
Has Edging of Rope 


HERE is an evening’s project that will re- 
ward the craftsman well for his efforts and 
provide an attractive novelty for gift or sale. 
Plywood is cut to the dimensions indicated 
and bordered with soft cotton rope, which 
should be spliced so as to appear one con- 
tinuous piece. It is bound on with so-called 
“express” twine and given four coats of shel- 
lac to stiffen it. A design is then added to the 
center of the tray, and a finishing coat of 
varnish applied to the wood.—L.B. 
T 
Method of making LUE 
the tray and the 
design used. This 
may be a transfer 
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GET NEXT TO THIS NEW 


Gitas~ LATHE 





It's the sweetest ranning lathe you’ ve Ii 
ever seen. Includes all modern features for preci- 
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Ready !—new Daisy Lightning-Loader 
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uable, pointing the way to research and new 
discoveries. Many diagrams and illustrations. 
Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY, Dept. 79 
353 Fourth Ave. New York, N. Y. 
































234 





Please mention PopuLarR ScrENCE MONTHLY when writing to advertisers. 


Looking at Shells 


with Your Microscope 
(Continued from page 197) 


membranes. These reflect light in such a 
way that an iridescent effect is produced. 
The thinner the membrane, the better the iri- 
descence, which is said to be the reason why 
salt-water pearls, which are composed of thin 
membranes, are superior to fresh-water 
pearls, whose membranes are thicker. The 
membranes are permeated with lime, which 
acts as a cement to hold them together. The 
acid treatment described removes this lime, 
so you can separate the membranes. You 
will find that they still possess the character- 
istic iridescence after removal from their 
natural position. Stretch them with the aid 
of dissecting needles or tweezers, and you 
will see that the iridescence disappears. 

It sometimes is difficult to determine, by 
examining the surface of a shell or other ob- 
ject with a monocular microscope (with a 
stereoscopic binocular instrument it’s easy), 
whether that surface is absolutely smooth, 
marked with ridges, or otherwise figured. 
There is a simple way that you can do this, 
when the material being examined is suffi- 
ciently rigid. Obtain some flexible collodion 
from a drug store, and with a toothpick 
transfer a drop of it to the surface, letting 
it spread out into a thin layer. In a few 
minutes, the solvent alcohol and ether will 
have evaporated, leaving a film of pyroxylin 
or guncotton on the surface. With a knife or 
tweezers raise one edge of the film and strip 
it off. Place it on a glass slide and examine 
it with your microscope. If the surface was 
marked by irregularities of any kind, the col- 
lodion film will show them. Try taking such 
collodion casts of the mother-of-pearl layer 
and the outer surface of a shell. To examine 
collodion films, use transmitted light and a 
small substage-condenser opening. Dark- 
field illumination sometimes is an advantage. 
Staining the film by mixing a dye in the 
collodion solution will increase visibility. 

Here is a bit of research that you can do in 
your study of shells: Make a cross section of 
an oyster or other shell, and examine it with 
your microscope to see exactly how the 
prisms look when sliced lengthwise, and how 
the mother-of-pearl layers are arranged. 

You think that’s too difficult, slicing a 
piece of hard and brittle shell? It’s fairly 
easy. You use the same technique employed 
for making sections of coal, bone, and other 
hard materials. Briefly, the process, which 
has been described in detail in an earlier 
article of this series (P.S.M. March ’38, 
p. 96), is as follows: Break a shell in two and 

(Continued on page 236) 
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ALTERNATIVE DESIGNS WALL~ 


Neat Way to Hang Objects 
on a Plastered Wall 


EAVY objects may be hung on a wall 

without noticeably marring the plaster 
by the method illustrated. A sixpenny fin- 
ishing nail is sharpened to a needle point 
and driven into the wall at about a 45-deg. 
angle. On this is hung a plaque made as 
shown. This will hold a surprising weight; 
in fact; two such plaques 4” by 6” easily 
hold a Civil War musket. 

For lighter objects such as T-squares and 
triangles, it is sufficient to drive in a nail 
as described and cover the projecting part 
with a dowel through which a hole has been 
drilled, or anything that will form a suitable 
peg.—JACK HAZZARD. 


Wooden Hooks Support 
Attic Clothesline 


WOODEN hooks made from scrap plywood 
pieces about 3” by 9” as shown are con- 
venient for supporting a clothesline in an 
attic or a basement. Fasten the line at each 
end and screw a hook about every third 
joist. It is best to stagger the slots when 
placing the hooks. The line is unhooked 
while clothes are pinned on.—M. S. DEMY. 
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BUILD OK-4atHome 
in a Few Evenings! * 


Just out!—Mead’s sensational 14 foot pertaiite Outboard KI- YAK! 
OK-4 carries 4 adults and duffle—takes motors up to 9 H.P., oars and 
sail. Seaworthy. Leakproof. Biggest, lightest, strongest of its kind! 
You can build yours easily, quickly, perfectly at home in a few evenings 
from our patented, complete construction kit and save nearly HALF! 
Big money assembling, selling = others. (3 other paddle-sail 
KI-YAKS from 18 to 45 Ibs. . . . also OK-2 for motor, sail, oars... 
weighs 50 lbs.) Rush dime for illustrated color circulars, Gift Oars 
offer, amazing low Introductory Factory Prices! 
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) with Light Power Tools 


Learn how you can build u ‘of- 
itable spare or full-time ness 
in your own home. This new book 

ow to Make Money in Wood- 
working” is crammed with prac- 
tical tested ideas, plans, and sug- 
gestions. Tells you exactly what 
| to make, how to make it and 
\ how to sell it. Describes plans 
that have worked for others. 
Woodworking, the new way, is 
light, pleasant, and profitable. 
Send only 10c and complete 
am book will be mailed postpaid. 
@ Satisfaction guaranteed or 

* Money refunded. Write to 


DELTA MFG. CO. (Dept. 8739) 
600-634 E. Vienna Ave., Milwaukee, Wis. 
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Do You Own A 


RAILROAD? 


Here at last is a brand new and complete hand- 
book for the Model Railway enthusiast. You will 
be amazed at the abundance of valuable and work- 
able ideas it gives you. You will find dozens of in- 
expensive additions and fascinating improvements. 
You can save real money building and laying your 
track, making an automatic signal system, con- 
structing bridges, culverts, tunnels, stations, sema- 
phores, water tanks, coaling trestles, roundhouses, 


turntables, crossing gates, switches, etc. 


The de- 


tailed instructions and diagrams in this great book 


make it easy. 


Every Model Railway 
Enthusiast Needs This; New Book 


How to utilize every bit of available space in laying 
out your system. How to provide for realistic landscape 


and scenery. The proper tools and materials. 


How to 


turn out smoke stacks, fire boxes, boilers, and wheels in 


our own shop. 


Complete, 


easy-to-follow instructions 


or building every kind of rolling stock. How to make a 
box car, gondola, refrigerator, tank, hopper, caboose, day 


coach, pullman, baggage and observation car. 
plans, specifications, 


type locomotive. 


Complete 


r diagrams, instructions, 
and scale blueprint for building the popular Atlantic 


For The Beginner Or The Expert 


How to arrange for 
illuminated panel boar 


roper power supply—making an 
and dispatcher’s track diagram. 


How to build and install a block signal system, remote 
train control, automatic couplers, relays, etc. Your home- 
made Model Railway can easily be perfected in complete 


detail, with this guide book beside you. 


This great new 


manual of simple instructions, prepared by the editors of 
Popular Science Monthly, is guaranteed to please or 


money back! 
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Looking at Shells 


with Your Microscope 
(Continued from page 234) 


with a file or rough stone make one of the 
edges flat. Then, with a fairly fine abrasive 
stone kept wet with water, grind this edge 
smooth. Finish by polishing on a very fine 
razor hone, also wet with water. With a 
hack saw, or by some other means, cut a 
piece from the shell, near the smoothed edge. 
Mount this piece, flat edge next to the glass, 
in the center of a 1” by 3” microscope slide, 
with hot balsam. When the balsam is cool, 
and the piece sticking firmly, grind and pol- 
ish as before to a thickness of a few thou- 
sandths of an inch. 

Usually the section will be clean enough 
after washing to examine without removing 
it from the glass slide. For a permanent 
mount, simply cover with balsam and a cover 
glass. By this method, you can grind and 
polish other shell sections to show the prisms 
in cross section, the nacre layer, and so on. 
Often it is necessary to grind and polish only 
one surface of a thin shell. : 

Thus you have found that a typical mollusk 
shell, such as that of the oyster or mussel, 
consists essentially of three parts: The outer 
protective layer of animal membrane, called 
the periostracum; the intermediate and 
strength-giving prismatic layer made up of 
limestone blocks incased in membrane; and 
the inner layer of nacre, or mother-of-pearl. 

This study of a shell may lead you into a 
more thorough investigation of the micro- 
scopic wonders to be found in the sea. One 
of them is the cuttlefish bones you can buy 
for a few cents in a bird store or at the “five- 
and-ten.” They are not really bones but are 
the boat-shaped shells of the cuttlefish, and 
consist of limestone. They are carried inside 
the fish, like a stiffening rib or beam. Cut a 
cross section from a cuttlefish shell (which 
is easy because the material is soft enough 
to be worked with a knife), and examine it 
with your microscope. You find a series of 
layers, like the floors of a building, separated 
by numerous parallel “columns.” Now make 
a longitudinal section by slicing parallel to 
one of the layers, and you discover that the 
“columns” really are ribbons of material 
that wind about in erratic fashion, acting 
like strips of bent or corrugated iron to sup- 
port the successive layers. 

From the sea you can obtain sponges that 
show various structures in their silica skele- 
tons; diatoms, protozoans, and plants and 
animals in endless variety, for microscopic 
study. Any of these might provide material 
for days of observation without becoming 
tiresome. 
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Twin Flowerpot Holder 
of Dutch Girl Design 


HIS unique flowerpot holder is in the form 

of a Dutch girl carrying two large pails 
from a shoulder yoke. Draw a full-size pat- 
tern for the fig- 
ure on %” thick 
wood. Scroll - saw 
it to shape. Then 
make the base 
from two pieces 
1%” by 4” by 10”. 
Through one thick- 
ness of the base 
cut a notch to re- 
ceive the tenon be- 
low the girl’s feet, 
and two holes to 
fit the ends of the 
small flowerpots. 
Fasten the two 
thickness with sev- 
eral screws from 
beneath. Use cop- 
per wire for the 
handles of the 
“pails” and for the 
“ropes.” 





Pattern drawn on squares 
to facilitate enlargement 








—_——4 














The base is made of two thicknesses. A notch and 
two holes are cut in the toppiece before assembly 
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Send at once for the big FREE book that covers 
in photography. It’s all camera, and all 
value! No “teaser” bargains in this book. Every item 
on every page is priced low, and there are 40 pages 
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a really | pt cal 9 ei cet leaders— _ day of his life. 
men who can take charge of departments, busi- nt i , 
nesses, branch offices, and get things humming. Pes rte dl gcomecher' ee ne 
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aed ~ A new: os ae ewes the short-cut method of qualifying for opportunity 
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the way to lifetime success. ‘ oe te 
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fll these jobs—men in junior positions who 
had been studying in spare time. But most men a ai0% pepe — erie —~ 
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have been letting their training slide during l sate. pon dee 


these dark years of depression . . . ““What’s the 
use?”—You have heard them say. Perhaps Why not find out what LaSalle has done and 


there has been some excuse for sticking to any is doing for men in your position? Send and get 

ld kind of a job one could get the past few the facts; see what LaSalle can do for you, 

years —but the door is wide open for the man personally! 

with ambition and ability NOW! There’s no question about it—business is 
And don’t let anyone tell you that ““Oppor- picking up—jobs are looking for men—the time 

tunity Only Knocks Once”’ at’s one of the has come for you to qualify for prosperity. 
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What does this amazing record mean to your 


In the last 16 Indianapolis 500 Mile Races .. . 151 out of the 160 cars finishing in the 
money... including 15 winners...the present qualifying and race record holders... and 9g 
of the first 10 in 1939...used dependable Champion Spark Plugs...truly an amazing record! 








When one spark plug is so consistently chosen by the racing 
P - ae r . 1 ACTUAL SIZE 
raternity and is conclusively outstanding in an event of such V-PLUG MODEL BUILDERS—ATTENTION! 


nparalleled severity on men, engines and equipment, it 






: % ; Snecially destined for .] 
tablishes, bevond any doubt, that Champions insure better sd, teaenncaset de _ d for model 


© . 
> 
Pp md 


gas engines giving the same 
dependable performance as 
regular Champions. Abso- 
lutely gas-tight, alloy needle 
point electrode, one-piece 
construction. If not avail- 
able through your dealer, 


ngine performance in your Car. 


Champion’s unequaled resources, engineering and manu- 
uC turing facilities have been exclusively devoted to building 
etter spark plugs for well over a quarter century. Today 
Champions offer you advances and advantages not obtain- 
ble in any other spark plugs. 





° ° ° > > ‘hye ° . ° , » 
Jemand Champions for your car, and you can be certain write ¢ hampion Sperk Plug 
it you will get the better engine performance and depend- V9" 24 sens cee Tol POL I pton Ave., 
ility which have made them Champions in fact as well as V2-'4" 32 Threa Poledo, Ohio. 
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HERE'S a lot , 


more tow 


making a fine 
razor blade 
than just run- 
ning a wafer of 
steel through 
a sharpener. 


That’s why the Thin Gillette gives 
you fast, good-looking shaves at a 
real saving. Bear these facts in mind 


when buying razor blades. 


1. Precision made to 
fit your Gillette 
Razor exactly. 
2. Protects your face 
from smart caused by 
misfit blades. 
3. Easy-flexing steel 
tempered to glass- 
cutting hardness. 
4. Shaving edges of 
an entirely new and 
vastly superior kind. 
5. Honed by secret 
rocess...they’re 
eener... last longer. 


Get the facts first 
hand. Buy Thin 
Gillettes from your 
dealer today. 


6. Finished with 
abrasives finer than 
finest cake flour. 

7. Scientific labora- 
tory control of every 
manufacturing step. 
8. Seventeen rigid 
inspections assure 
uniform quality. 

9. Blades reach you 
factory-keen because 
anchor wrapped. 

10. Product of fore- 
most maker of fine 
shaving equipment. 


You Men Who Appreciate The Peak Of 
Shaving Luxury Of Course Demand The 
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INVENTOR 


INFORMATION ON HOW TO OBTAIN 
PATENT AND MARKET INVENTIONS 


If you have invented something, if you’re interested in inventing some- 
thing, you need this new 48-page book that gives the entire Story of 
Patents. It tells you for the first time about new phases of invention, 
how others succeeded, how the patent laws protect you, how to market 


your invention, where to obtain finances, how to form a 


company, partnership, or arrange for royalties from your 


invention’s sale. 


PRACTICAL BENEFITS 


You will find 6 complete pages il- 
trated with simple inventions 
that have succeeded in six dif- 
ent fields of industry. Over 

) illustrations are in this book 
will read the stories of ten 
istrated) of America’s most 
10us inventors. You will find 
experienced and thorough sur- 
of market conditions affect- 
the inventor—showing the 
sibilities for commercial in- 
ntion today. Entire chapters are 
oted to the value of a patent 
promoting the final success of 

r invention. The importance 


WHAT A PATENT 


Without a U. S. Patent, you can- 
expect to reap the profits 

t your invention may make 
ssible. Send at once for this 
k. After you get that, you’ll 

ww exactly what to do to pro- 

t yourself. Anything you write 
or send us is strictly confiden- 
between us. All letters and 
rawings are keptin strong, steel, 
fireproof files, which are open 
to us or authorized members 


Get Thus 
FREE BOOK 


IMMEDIATELY MAIL COUPON TODAY! 


This new 48-page book of facts is 

absolutely FREE! You need it NOW. 
Simply fill out the coupon, and mail. The 
field of invention changes 
here is the latest information. Within a 
very few days you will receive our Free 
Book, together with the Record of Inven- 


tion Blank. Write NOW. 
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of quick action in applying for 
patent is stressed—facts reveal- 
ing danger of delay are empha- 
sized. 

If you expect to realize profits 
from your invention you must 
protect it with a U. S. Patent. 
Otherwise you may find that all 
your time and labor have been 
lost, because it often happens 
that other inventors are work- 
ing on the same invention. If you 
have an invention, or an ambi- 
tion to invent—get the _ infor- 
mation on obtaining patent AT 
ONCE! 


DOES FOR YOU 


of our staff. We have secured 

patents for inventors located 

in every State in the Union. 

The practice of our organiza- 

tion is confined entirely to 

Patents, Tiademarks' and 

Copyrights. We have had 

years of experience in Patent ol, 0 100 
Matters. When you place your . VEY 


patentable invention in our 





hands, we are in position to 7 r ° 
proceed at once to secure pro- Lan haaaas / tf tf 
tection for you. Our fees are WEEE us va TUL AY 
reasonable, and if ares 

you desire, we can LT o—_ 

’ oar! ii we 

arrange convenient ee aS 


a” EVE Tara 
and HYMAN BERMAN 


88-F Adams Building, Washington, D. C. 


Registered Patent Attorneys Before U. S. Patent Office 





Please send me at once your Big Free 48-Page Book, ‘‘Pat- 
ent Guide for the Inventor’’ and your specially prepared 
‘*Record of Invention’’ form. This request does not obligate 
me 


constantly— iia 


Address 


(Please write or print plainly) 
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OR WHAT YOU DO 


—we have a training plan for YOU! 


IF you are sincerely ambitious and interested in mak- 
ing good in the Diesel field, be sure to immediately 
investigate our flexible training plan that will fit your 
circumstances. A Plan for every Man. A Plan for 
those seeking immediate shop training as well as for 
those who cannot give up their present employment 
and income. For 84 years National Schools, a recog 
nized leader in the field of trade education, has helped 
wide-awake men to success. This million-dollar trade 
school will supply you with a sincere, honest state- 
ment of facts of what you should do to quickly get 
into the profitable Diesel Industry. No exaggerations 

no misstatements; and a definite plan to fit you, 


Write Today 
For Full Details 


Find out 
finest in 





WE ARE DEFI- 
NITELY INTER- 
ESTED IN 
HELPING MEN 
OF LIMITED 
INCOME AND 
“BLIND ALLEY” 
JOB HOLDERS. 


Mail the coupon below 
how you can get the 
Diesel training without delay 
See how this great trade school 
operates and makes its facilities 
available to every ambitious man 
Actual work in modern training 
shops, a part of every man’s in 
struction Shop methods time 
testedfor34 years. Fascinating, ef- 
ficient preparation. Get the facts. 
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4000 South Figueroa Street, Los Angeles 

Please send me, without obligation, your FREE BOOK and information 
Opportunities and Requirements 
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Applicants— 


Definite Promotion Step 


Step Up to a Better Job 
by Stepping Up Your Fitness for It 


You think in words but you cannot think, write or speak in words you do not know. 











































How about your job? What you think and do is limited to things you know. Every 
new task or operation—every new job—is a new lesson to be learned, and your grading 
on that lesson definitely measures your efficiency. You should make it your first 
order of business to learn*everything you possibly can about your present job. Do not 
be satisfied with just getting by. Become the best informed person on that kind of 
work in your office or plant. 

Next consider the job ahead. Study up on the principles of the new work. Learn all 
you can about it so when there is an opening and you are offered the chance to step 
up you will be prepared to make good. All of us are on trial at all times. 


Don’t Be Handicapped 

There are jobs and opportunities today draftsmen, foremen, managers, etc., or 
in such active fields as Air Conditioning, successfully operate their own business. 
Diesel, Drafting, Accounting, Merchan- Hundreds of our High School graduates 
dising, etc. These jobs—these opportunities have entered colleges, universities, nor- 
—are open only to trained men. That’s mal schools, etc., have attained success 
why thousands of ambitious men are in business and industry. 
taking American School’s a for Without obligation send for 
courses — are spending a Qe2 y a a beginning lesson. Spend 
few hours a week get- ; an evening reading it 
ting ready to earn and you will be sur- 
more money. prised at how much 

American School you can learn in 
graduates hold only one hour. 
important posi- You will find out 
tions as archi- how other fellows 
tects, engineers, are making good 
accountants, su- —earning pro- 
perintendents, : motion. 
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Try a Lesson Yourself—No Obligation 
American School, Dept. GC-46, Drexel Ave. at 58th St., Chicago 














I have checked the line of work in which I would like a good job. Please send me without expense BULLETIN 
or obligation on my part a copy of your Bulletin and an early lesson in the field I have selected cc ames 
0 Air Conditioning 0 Electrical Engineering 0 Law 2) —_— — 
O Architecture © Diesel Engineering 0) Liberal Arts (College) 4S == 
0) Automotive Engineering © Drafting and Designing C) Mechanical Engineering _— 2 "a 
0 Automobile Repairing © Electric Refrigeration OO Merchandising — 
O Bookkeeping and 0 Heating, Ventilating, O Private Secretary American School 
Cost Accounting Plumbing O Radio and Television 
0D Business Management 0 Professional Accounting O Saltesmanship 
O Civil Engineering Incl. C. P. A. Coaching 0 Shop Practice 
0 Aviation 2. High School (- Steam Engineering 
0 Contracting, Building 0 Highway Engineering OD Shop Management 
Pah cadocasnvdesenduadecsietataueinkaheeateneen pT eee na nc cc nienscasacsottons 
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The Missing-Dollar Mystery, 
or Don‘t Bet on the Horses 


Here’s some nourishment for the puzzle- 
hungry guys and gals. Three men stopped at 
a hotel. The room clerk overcharged them 
when he collected $30, or $10 from each in 
advance, for their suite 
of rooms. Discovering 
his error, he sent a 
bell-hop up to the 
rooms with the $5 over- 
charge. On the way, 
the bell-hop decided 
he’d keep $2 of the $5 
ray and put it on the nose 
a— of his favorite horse. 
So the three men got 
back only $3—$1 apiece 

instead of $5 owing 
them. Now, that meant 
that their total outlay 
at the hotel was $27. The bell-hop got $2, 
bringing the total to $29. What became of 
the other $1 of the original $30?—C.S., Balti- 
more, Md. 


Well, It’s a Good Thing To Know 
That We’re Back to Normal Again 


Not so long ago, I read about the finding of 
the frozen body of a mammoth, a huge, long- 
extinct elephant, in the arctic regions. It was 
so perfectly preserved by refrigeration that 
it could have been eaten, had the explorers’ 
appetites been inclined that way. Now, here’s 
what's troubling me. That mammoth was 
supposed to have been overtaken by the ice 
age. But according to the well-known “Dray- 
son's theory,” which I first read about in the 
November 1936 issue of your magazine, the ice 
ages of the past have come and gone slowly— 
their complete cycle taking 15,878 years. If the 
ice age came so slowly, the mammoth should 
have had lots of time 
to move farther south 
before it froze into a 
block of ice. I havea 
theory to explain the 
freezing of the mam- 
moth. I believe that 
the north pole sudden- 
ly lost its magnetic at- 
traction for the sun, so 
that the whole north- 
ern hemisphere was 
suddenly turned away 
from the sun. The ice 
cap formed, of course. 
The magnetic power of the pole slowly re- 
turned, and we're back to normal again. I 
confess, I don’t know which pole will go 
next.—N. L., Wanham, Alberta, Canada. 


AW, THEY WERE 
SATISFIED AND My GOAT. 
CAME IN LAST, SO wuaT? 





'M HERE, KID, ' 
YOU PUZZLE ITOUT: 
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Maybe That’s Why Rome 


Wasn‘t Built in a Day 


MarK up one vote in support of H.D.T., Los 
Angeles, and his request for articles on ele- 
mentary surveying. It should be possible to 
design some simple instruments with which a 
beginner could perform fundamental opera- 
tions like measuring angles, leveling, and so 
on. At a museum I recently saw models of 
the crude instruments used by the ancient 
Roman engineers in laying out roads, aque- 
ducts, and huge public buildings. Those old 
boys apparently didn’t have either theodolites 
or spirit levels, but they got there just the 
same.—V. O. B., Brooklyn, N. Y. 


In That Case 
We'll Leave Things as They Are 


Visitors to big cities like New York and 
Chicago are impressed by the height of some 
of the buildings. What they fail to take into 
consideration is the really immense area of 
the floor space of these buildings. I’m wonder- 
ing if anyone ever 
figured out approxi- 
mately how many New 
Yorks there really 
are, piled one on top 
of another. A twelve- 
story office building 
covering a city block 
really represents al- 
most twelve blocks in 
area. A _ sixty-story 
one, even though it 
gets smaller towards 
the top, represents per- 
haps thirty or forty 
city blocks of usable area. “Manhattan Is- 
land” is a totally inadequate phrase to describe 
the real size of that particular borough of 
New York City. What’s more, if the floor 
space of all the buildings in the great city 
were laid out in a sort of giant jig-saw puzzle, 
Hitler and Mussolini would really see some 
territory worth coveting.—B. I. A., Plainfield, 
IN. d. 


And We Don’t Feel 


a Day over Twenty-One 

As A reader of your magazine for over five 
years, I have yet to see one poorly edited 
issue put on the newsstands. It seems to me 
that with the recent innovation of the smaller 
size, P.S.M. reached the height of perfection. 
A magazine that can remain on the news- 
stands since 1872 (Continued on page 14) 
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interesting technical careers. 


Over 7000 Graduates 


High employment record is indus- 
try’s endorsement of Bliss training. 
Graduates hold responsible technical 
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Our Keaders Say me 


surely must have gained the esteem of many. 
I am just writing this little note to tell you that 
here is one booster who will never let it down. 
—M. P., Boston, Mass. 


Do Mice Really Play 
When the Cat’s Away? 


THAT fellow who tried looking for a needle 
in a haystack, as described in your July issue, 
has the true scientific spirit. It’s high time 
we used laboratory 
test methods on some 
of those old sayings, 
to see whether they 
really are true. I sug- 
gest that this investi- 
gator turn his atten- 
tion to other proverbs 
and saws. For ex- 
ample, he might find 
a lane that has no 
turning, and measure 
it; he might pick out 
an ill wind (there are 
plenty of them going 
around these days) and make a survey to 
discover whether it blew anybody any good; 
a specific-gravity test would determine whether 
blood is really thicker than water. As a begin- 
ning, I suggest that when this fellow finds the 
needle (if he ever does), he might try coaxing 
a camel through its eye.—D. A. M., Ottawa, 
Canada. 


Hold On to Your Seats 
Until This Is Settled 


WILL some one please straighten me out on 
this puzzler? As I 
understand it, the ro- 
tation of the earth 
does not throw us off 
because gravity coun- 
terbalances' centrifu- 
gal force. But isn’t 
centrifugal force 
greatest at the equator 
and zero at the poles, 
while gravity is almost 
constant? If so, why 
wouldn’t I weigh less 
at the equator?—I. T., 
Rye, N. Y. 


DON'T TAKE AWAY MY 
ONLY CONTRIBUTION TO 
CONVERSATION ! 


HOW DO You KNOW iF 
YOU HAVENT WEIGHED 
YOURSELF _IN THOSE TWO 
PLACES 7 a 


Did a Sense of Time 
or the Clock Wake Up V. S. P.? 


ALTHOUGH I do not believe that the slight 
tick of a clock would wake up V.S.P., as he 
stated, I am not in doubt that he did wake 
up before his alarm went off. I think that 
people must have a very accurate sense of time, 
because I always awaken at 7:30 every morn- 
ing except Sunday. I have to get up at 6 on 
Sundays, and my mother always comes into 
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my room to tell me when to get up, but I am 
always awake about five minutes too early. 
If the University of Chicago students get some 
real dope on this matter, I think it would be 
of much interest to your readers.—H. F. V., Jr., 
Baltimore, Md. 


His Appetite Is All Set 


for a Home-Movie Dish 


Popu.ar SCIENCE has been my favorite month- 
ly magazine ever 
since I bought my first 
copy, about a year ago. 
I have only one com- 
plaint to make regard- 
ing your photography 
department. It con- 
tains much of interest 
to the still photogra- 
pher, but not enough 
on amateur movies. So 
why not give us home- 
movie fans more to 
chew on?—D. B., Meri- 
den, Conn. 


G'WAN, THE LABORATOR 
DOES YOUR WORK FREE! 


He Never Misses an Issue, 


nor an Engineering Blunder 


CoUNT me in as one of your most enthusi- 
astic fans. I never miss an issue. As to the 
subject matter, Iam rather omnivorous. But 
even if I do not care for some of your articles, 
I can leave them for the guy that does. P.S.M. 
is a big magazine now. Now for some brick- 
bats. I was particularly interested in the 
articles about buried treasure on Oak Island, 
and—take it easy now—I have no hair-brained 
ideas to air on.the subject, merely a sugges- 
tion. On page 107 of the June issue, I note a 
grave engineering blunder, namely, the loca- 
tion of the pump to keep down the water 
level. It is represented as about ninety feet 
above the surface of the water in the pit. I 
live in the land-pebble-phosphate district of 
Florida, and we use 
centrifugal pumps on 
a large scale in min- 
ing operations. We 
find that, although it 
is theoretically pos- 
sible to lift water about 
thirty-two feet under 
vacuum at sea level, 
practically, a centrifu- 
gal pump will not oper- 
ate successfully with 
a suction head of more 
than about sixteen 
feet. If Mr. Hedden is 
“banking” on pumping the “money pit” dry 
under the conditions illustrated, I think it 
would be a good idea to “invest” in a diving 
suit for the driller. However, he might go to 
town if he put the (Continued on page 16) 
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Yr Keaders Say a 


pump in the well. More power to him.— 
E. J. E., Bartow, Fla. 


We'll Have To Use Sky Hooks 
To Pull Them Much Faster 


IT sEEMS to me that it’s time we started to 
look for something to replace propellers on 
planes, if we expect to make planes much 
faster. Several planes, I understand, already 
hit over 450 miles an hour in level flight. 
That’s more than half as fast as sound. I’ve 
been told that an airfoil such as a propeller 
blade looses its efficiency when it reaches the 
speed of sound. Now, on a nine-foot propeller 
revolving at about 1,100 revolutions a minute, 
which is about average for one of efficient 
design, the tips of the blades travel nearly 
600 miles an hour. Add something to this for 
the forward speed of the plane. You find the 
tips are already traveling almost as fast as 
sound, which is about 750 miles an hour—or 
the point where they cease to act as propellers. 
From here on, the faster they turn, the shorter 
the effective length of the blades becomes, 
until they lose so much efficiency that the 
plane won’t accelerate any more. Certainly 
propellers will never make planes go anywhere 
near the speed of sound.—E. F., Atlanta, Ga. 


Pages 100 and 101 


Should Answer This One 


FIRST COST, UPKEEP A RECENT Washing- 
GALES, CYCLONES, NO ton dispatch stated 
WIND, LIGHTNING , BREAK that Government sci- 
DOWNS , AW HECK ! entists were _ perfect- 
J ing a method of tak- 
ing heat and energy 
(steam) from the sun’s 
rays. Taking this lead, 
I herewith divulge my 
idea of heating our 
homes from nature’s 
stored energy. You 
undoubtedly have 
heard of windcharg- 
ers, generators of elec- 
tricity, sold mostly to ruralites. As a general 
rule, these machines are small affairs, charg- 
ing six-volt batteries with electricity. Now 
then, couldn’t these modern windmills be built 
on a much larger scale, erected on high 
towers, then put to work producing sufficient 
electricity to enable us to heat our homes 
electrically? Turning the blasts of the wintry 
wind into warmth and comfort would be an 
achievement.—M. J. C., Chicago, Il. 


Geometrically Speaking, 
He’s Doing Well 


Here are the answers I get to the problem 
in the July issue about the problem of the 
truncated conical tank. The volume of the 
lower half—either half for that matter—is 
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174.35 cubic feet. The top diameter of the 
lower half is 7.14004 feet. The height of the 
lower half equals 3.87 feet. How’m I doin’?— 
T. G. R., Pittsburgh, Pa. 


Can Somebody Lick 
This Fellow’s Problem? 


Have been reading your magazine since 
May 1933, and notice from time to time that 
readers solve one an- 
other’s problems. I 
have one. My hobby 
is duplicator work. 
That is, the type of 
work done with a 
stencil duplicator. 
What has me puzzled 
is what chemical or 
combination of chemi- 
cals can I use as an 
error-correction fluid. 
I have tried acetone 
and collodion, but 
can’t seem to get the 
right results. If there is some other reader 
who has this problem licked, I'll be his friend 
for life if he will let me in on his secret.— 
R. L. P., Bellevue, Pa. 


It’s the Next Best Thing 


to Going to the Fairs 


Even though I can’t get to the two big 
world’s fairs, I feel as though I’ve done the next 
best thing after reading your splendid articles 
about them. Keep it up!—I. N., Tulsa, Okla. 


A Reader Takes Time Out 
To Give the Watch Its Due 


WuatT is the most taken-for-granted inven- 
tion? Is it the faucet, the comb, the jackknife, 
the telephone, what? I nominate the watch. 
Year in and year out, we carry these amazing 
mechanisms and rarely give a thought to their 
intricate insides. Yet, 
I have seen figures 
that show that one of 
the tiny wheels will 
spin around 4,000,000 
times in a year and 
the balance staff alone 
travels 14,000 miles in 
twelve months. Some 
of the screws in an 
average watch are so 
tiny it would take 20,- 
000 to fill a thimble 
and 500,000 to weigh 
a pound. And one 
pound of hairspring steel makes eight miles 
of hairsprings, worth $75,000. All in all, my 
opinion is that the intricate and accurate 
present-day watch leads the list of inventions 
we take for granted.—L. C., Scarsdale, N. Y. 


MIGHT TRY NOT MAKING 
ERRORS 


YES, IT'S WONDERFUL , BUT 
LOOK AT THE TIME NOW 
OR YOu'LL MISS THE $15 
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get your money back. Don’t delay. Send today! 
Free Lesson Chart. You play quickly. 


TONETTE CO., 30 EAST ADAMS ST., DEPT. 39-C,CHICAGO 





/The Whole Field of Practical 








Contains more valuable mathematical information 
than any other book. Instant facts and formulas. 
Needed in every business, trade. or home work- 
shop. Examine 5 days Free. Then pay $2 per mo. 
for 3 months or return book and owe nothing. 


D. Van Nostrand Co., 250B-4th Ave., New York 
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With the 


ROPING FOR PINS 
while fitting a 

dress is made unnec- 
essary by a magnetic 
holder invented by 
Arthur H. Madore, of 
Los Angeles, Calif. 
Pins cling to a small 
horseshoe magnet, 
which is provided with 
a spring clip so that 
the unit can be hung 
any place on the cloth- 
ing of the fitter con- 
veniently within reach 
. . THE TOTAL NUM- 
BER OF PATENTS issued 
annually in the United 
States has been de- 
creasing gradually from the peak of 53,500 is- 
sued in 1932 ... TUFTS OF BRISTLES are pro- 
vided on both ends of the handle of a double- 
action toothbrush devised by Stephen F. Fitz- 
gerald, of Pittsburgh, Pa. One end of the 
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brush is used in the ordinary manner, while 
the other, set at an angle by a twist in the 
composition handle, supports a brush special- 
ly designed to clean the back of the teeth and 
reach spots that are 
often untouched by 
the conventional brush 

. CURIOUS PATENT 
TITLE: 2,157,445, Meth- 
od for Determining 
“Wow” READILY 
INSTALLED in home 
mail boxes, an electric 
device invented by 
Joseph Komorowski, 
of Millvale, Pa., noti- 
fies the occupants of 
a house whenever the 
postman deposits mail 
in the box. When the 
letter carrier lifts the 
mail-box top to insert letters, an electric 
switch is closed, ringing a bell inside the 





Inventors 


house. A transformer enables regular house 
current to be used to operate the unit... 
THE CLAIMS APPENDED to a patent legally de- 
fine the invention, and are the inventor’s 
statement of what 
he regards as new 
and original with 
him. What he de- 
scribes in the patent 
specifications, but 
does not claim, can 
be freely used by 
anyone ... TO MAKE 
IT EASY for music 
students to practice 
on their instruments 
by playing selections 
accompanied by pho- 
nograph __ records, 
King Ross, of Jack- 
son Heights, N. Y., 
has invented a method of recording in which 
the melody part of a piece of music is sub- 
dued in volume. When the record is played, 
the student takes the melody part, accompani- 
ment being provided by other orchestral in- 
struments heard through the phonograph 
loudspeaker .. . THE OLDEST PATENT IN EXIST- 
ENCE, issued on January 31, 1791 to Francis 
Bailey, was signed by both George Washing- 
ton and Thomas Jefferson, the former as 
President of the United States and the latter 
as Secretary of State. Three earlier patents 
were destroyed in the great Patent Office fire 
of 1836 . . . CHANGEABLE highway signs that 
indicate to motorists one maximum speed 
limit during the daytime and a lower speed at 
night, are the contribution of Harry E. Sted- 
man, of Des Moines, Iowa, to traffic safety. 
During the daylight hours, car drivers see 
numerals, such as 35, lettered on the roadside 
speed-limit sign in black. At night, however, 











when the black numerals are invisible, motor- 
ists’ car headlights illuminate reflector but- 
tons that are embedded in the sign to form 
the number 30. Thus the ingenious marker 
automatically lowers the highway’s speed 


(Continued on page 22 
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Practical Facts You Will Want to Know About 


PATENTS corvercurs 
INVENTORS! 


If you have a new device or 
idea—send for our free book- 
lets. They contain practical in- 


formation based on 64 years’ experience as patent attorneys. 
These books will tell you how to protect your invention, ex- 
plain the steps in patent procedure and describe the various 
opportunities for capitalizing on your invention. All inquiries 
confidential and answered immediately. Write for free books 
right now. 


e C. A. SNOW & CO. 


Registered Patent Attorneys Since 1875 
289 Snow Building Washington, D. C. 








PATENTS _ TRADE MARKS 


1 

i 

5 All cases submitted given personal attention. 
i Form “Evidence of Conception’ with instructions 
§ for use and “Schedule of Government and At- 
: torneys’ Fees’’—FREE! 

1 LANCASTER, ALLWINE & ROMMEL 
' (Patent Law Offices ) 

i 
i 


413 Bowen Bidz. Washington, D. C. 





New Ideas now Salable 
Before Patenting 


Practical, useful inventions may now be safely 
marketed without patenting expense. Write for 
proof that we have been successfully selling both 
patented and unpatented inventions, since 1924. 
Chartered Institute of American Inventors 
Dept. 3, Barrister Building Washington, D. C. 
profits know and heed 


INVEN I ORS certain simple but 


vital facts before applying for patents. Our book, Patent- 
Sense, gives those facts ; sent free. Trade Marks—Copyrights. 
LACEY & LACEY, Est. 1869, 635 F St., N.W., Dept. 6, WASHINGTON, D.C. 
















who derive largest 





ALBERT E. DIETERICH 


THEODORE H. RUTLEY 
REGISTERED PATENT LAWYERS 














512-A Colorado Bldg. WASHINGTON, D. C. 
Booklet on Patenta sent free 
Inventors write for free 


booklet of cost and other use- 
“ information about patents. 


PATENTS 


EUGENE PURDY 
Registered iaaaued Attorney 
Munsey Building Washington, D. C. 


WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 
This new 


manual shows you how to do every 

kind of wood carving. How to carve jewel 
boxes, picture frames, trays, chests, furniture, etc. 
[low to do chip carving, level surface carving, 
icising, carving in relief. Carving human and 

nimal figures in the round completely explained 

nd simplified. 256 Pages. Fully illustrated,—full 

loth bound. Send only $2.00 and your copy will 

e sent postpaid, or order COD plus postage if 

ou wish. Money back if not satisfied. 


Popular Science Monthly= Dept. 89 
353-4th Ave. New York, N. Y. 
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FREE 


68 Pages of FACTS ABOUT 


PAT t N TS and SELLING 


INVENTIONS 
F YOU have an invention draftsmen 


and experienced, 

or an idea for one—you registered attorneys. We try 
should read our Free Books. to keep expenses at a mini- 
They tell how the patent mum and can arrange deferred 
laws protect you. Why your payments. Get the facts about 
invention needs protection. 


patents and inventions. Get 
What a registered patent at- the facts about our services. 


torney can do for you. How Mail the coupon TODAY 
to make your sketch and Many pictures and examples 
description (we send you a make these excellent guide 


free Form). Our books also 
tell how some inventors have 
secured financial assistance. 


HOW WE SERVE YOU 
Since 1898 we have 
served thousands of in- 
ventors. We answer 
your questions. Tell 
you what to do. We 
put at your disposal a 
large staff of expert 

victor 


Evans & Co. 


Main Office: 107-J, Victor Building 
Washington, D.C. 

Send me free copies of your books, * 
How to Sell an Invention 


books for inventors. 













mee PATENT 
TTORNEYS 





‘Patent Protection’’ and ‘‘When and 


Name 


Street and No. 


PATENTS 


PERSONAL SERVICE : t 


sketch and description of your invention, and $5.00. I will make a 
search and report promptly as to its patentability and send you a 
copy of my 72-page booklet. Or, if you prefer to read my booklet 
first, write today for FREE copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Victor Bidg., Washington, D.C. 


INVENTORS 


PATENT YOUR IDEAS 
SEND FOR FREE BOOK => 


HOW TO OBTAIN A PATENT 


Written by a Former Member of the Examin- 

ing Corps (1922-24) of the U. S. Patent Of- 

fice. If you want to profit by your idea, you 

should take steps to apply for a U. S. Patent at 

once. Your first step is to get this Free Book. This inter- 
esting illustrated book contains valuable information you 
should have. It tells you fully how to obtain a patent on your 
idea in the quickest way. With this Free Book you will also 
receive a ‘‘Record of Invention’’ form on which you can 
easily record your idea. Personal and Confidential Service: 
Your case will be personally handled only by a Registered 
Patent Attorney who is also a Former Member of the Ex- 
amining Corps of the U. S. Patent Office. All communica- 
tions confidential. 

MAIL COUPON TODAY for FREE PATENT BOOK and RECORD OF INVENTION Form. 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 


3 Woolworth Bidg., 35th Floor, Dept. 89C, New York City 
MILLER BUILDING, Dept. 89C, Washington, D. C. 
Please send me your Free Book, ‘‘How to Obtain a Patent,'’ and your | 
ane of Invention’’ form. i 


: 
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wen aj My Personal Personal 
service assures 
strictest confi- 
dence on all 
your patent 
problems. Send 
me a model or 








NAME 


ADDRESS... 
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SLIMMERos once! 


ON’T let your friends poke 
fun at your “bay window”! 
The successful man of today 
appears trim-waisted, ready for 
action... streamline Perforated for coolness, it 
If the Vito Belt does not make is ideal for summer wear. 
that paunchy belt wg appear M# Waistline fat often 
inches mp ae at once... it will pea Ne 
cost you nothing! rary * » 

Take care of that ugly paunch intestines to fall forward 
the safe way ... with a Vito Belz. 
Excessive exercise may strain 
your heart... dieting and drugs 
may be dangerous. 

The Vito Belt is made of pure 
Para rubber, molded to give 
maximum support. Hundreds of 
tiny perforations allow air to 
penetrate. The special lace back 
permits you to adjust the belt to 
take care of any change in size. 
Illustrated folder and details of 
10-day FREE trial offer will be 
sent in plain envelope on request! 
HAMILTON BELT COMPANY, 228 Hill Street, New Haven, Conn. 
LL TE A Ae ES RR 





and downward. The Vito 
Belt brings welcome sup- 
port to strained and sag- 
ging internal organs and 
helps prevent constipation 
and fatigue. 












Learn by pre-tested Training 


RADIO 24 


A flexible Training Plan 
to fit your immediate needs 
National Schools offer optional 
training planned to fit your present 
circumstances. Youcan master Radio, 
Television, Sound and allied trades by 
National's exclusive plan. Actual shop 
and studio training; also complete 
training if you cannot give up your 
present employment and income. A 
definite plan to fit your needs. 


~e xplains National's jo how y n 
aster Rad ll i" an thes vd -Re olin 
Publ = & Communication Systems, Broad- 
cast levision. Thi t Book will be 
sent pe Barrage oA ut obligati 


NATIONAL SCHOOLS 


03 Flngeles (EST.1905) 
guest for FREE BOOK of DETAILS 


NATIONAL SCHOOLS, Dept. 8-PSR 
4000 5S. Figueroa St., Los Angeles, Calif. 









NAME Age 
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CITY 
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With the Inventors 


(Continued from page 20) 


limit after sunset and raises it during the day 
GUARANTEED TO GIVE any pedestrian a 
springy step is a new shoe that incorporates 
a small coil spring beneath the leather-covered 
shoe insole. As the wearer walks, air is 
drawn in and exhausted through holes in the 
edge of each sole to cool the feet. John 
Gruber, of New York City, is the inventor. 

. PAY FOR YOUR NEW RADIO SET while you 
use it. This is the idea behind a slot-machine 
receiver invented in Italy by Domenico 
Mastini. As with the old-fashioned, quar- 
ter-in-the-slot gas 
meter, this radio will 
operate for a defi- 
nite period of time 
after a coin is in- 
serted into the con- 
trol mechanism 
through a slot in the 
radio cabinet. Thus 
the device serves as 
a bank to accumu- 
late the purchase 
price of the set. 
NO MECHANICAL PAT- 
ENT has been ex- 
tended beyond the 
normal = seventeen- 
year period since 
before 1900... ANY 
STANDARD folding card table can be converted 
into a child’s playhouse with an invention 
credited to Harold R. Goodale, of Bristol, Conn. 
Windows, doors, and other exterior building 
trim are represented on a fabric canopy which 
is draped over the table to form the walls and 
roof of a tiny playhouse. A box set on the 





table top supports the chimney, and a slit in 
one side serves as an entrance and exit...A 
PATENT GRANTS THE HOLDER the exclusive 
right to make, sell, and use his invention for 
a period of seventeen years. Theoretically, if 
anyone, without the express authority of the 
patentee, makes the invention, even though 
he has no intention of selling it, or making 
any kind of profit from it, he is infringing the 
patent and can be sued by the patent holder 
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\ Learn 


A. AVIATION 


Comme ue Now te the, time te 


Pilots earn up to $6000 a year! Mechanics and Aeronautical En- 
gineers also get big pay! Opportunities for employment now the 
est in Aviation history. Graduates of this LINCOLN GOVERN- 
MENT APPROVED SCHOOL are regularly taking fine, good-pay 
sitions. BE A PILOT, an AIRPLANE MECHANIC or AERONAU- 
TICAL ENGINEER. Learn to fly our fast modern airplanes; to 
erhaul and rebuild airplanes and engines. Help design and 
lild complete new airplanes We teach you how. Lincoln 
Government Approved Training prepares you for your Govern- 
ient Ratings and immediate employment. We assist Graduates 
n locating positions. Part-time employment for board and 
room while training. WRITE for complete information 


LINCOLN AIRPLANE & FLYING SCHOOL 
618 Aircraft Building Lincoln, Nebraska 


SECURITY FOR LIFE 











Be an expert Meat Cutter. Good pay. Steady jobs every- 
where. No age limit. A real future. Learn by quick, 
easy steps. Train with tools—not books. Become a fully 


qualified Union Meat Cutter in six weeks. Actual practice 
and experience in big cutting rooms with trained in- 
structors. Graduates get Union card FREE. Good : 
where in America. Write for complete catalog and de- 
tails. National School of Meat Cutting, Dept. O 
Toledo, Ohio. 



















Cet into the BAKING BUSINESS 


Now 7th Industry in wages! 
Nearly depression -proof. New home study Baking Course 
ualifies you. Common school education sufficient. If you’re 
mbitious, write for FREE BOOK,**Opportunities in Baking.’ 


Bakers make good money! 


National Baking Institute, 3601 Michigan, Dept.136C, Chicago 


WOODWORKER’S 





Turning & Joining 
MANUAL 


This new manual is writ- 
ten especially for the man 
who likes to make things in 
his own home with power 
tools. Tells what power 
machinery you will need to 
turn out beautifully finished furniture. How to use 
the cross cut saw, ripsaw, miter saw, jointer, and 
band saw. How to bore and mortise by machinery. 

Scraping method of wood turning fully ex- 
plained—how to turn a plain cylinder, smooth 
cylinder, how to use a skew chisel to square ends, 
how to make shoulder cuts, taper cuts, convex and con- 
cave cuts. How to make a tilt-top table, occasional 
table, reeding and fluting, faceplate and chuck turning, 
turning rings, veneering. How to make the surface 
perfect, how to apply stain, wood fillers, finishes—wax, 
oil, shellac, varnish, lacquer. 

Also, how to equip your home workshop, what hand 
tools you will need in addition to power machinery. 
All about wood joints. 

Complete working diagrams with step-by-step in- 
structions for intricate designs in cabinet making, 236 
illustrations, 192 pages, full cloth bound, only $1.00 
C.0.D. Send order WITH NO MONEY for WOOD- 
WORKER’S TURNING AND JOINING MANUAL. 
Pay postman $1.00 plus few cents postage when book 
arrives. 


POPULAR SCIENCE—Dept. 89 
353 Fourth Ave. New York, N. Y. 
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VACATION DAYS. 


with a 
GRETSCH DRUMS. 


Fill this vacation with a new source 
of fun...there’s lots of time to 
master the drum... easy to plan a 
life-long career ... like Bernie Mat- 
tinson (above), popular big-money 
drummer. When the gang goes hik- 
ing, lead ’em with a drum... be 
master of ceremonies... the lad they can’t leave be- 
hind because he has a drum! No difficult lessons... 
have fun learning ... pay on easy GRETSCH terms. 


EASY TO PLAY: EASY TO PAY 


Send penny postcard for FREE DRUM catalogue and full 
information about EASY PAYMENT plan and FREE TRIAL 
through your GRETSCH dealer. Address Dept. PS-80 


The FRED. GRETSCH MFG. CO. 


Musical Instrument Makers Since 1883 
60 BROADWAY, BROOKLYN, N. Y. 


GRETSCH also offers SUPER VALUES in Guitars, Saxophones, Trumpets, 
Trombones, Accordions. Send for FREE catalogue. Mention instrument. 


MIDWEST 4A70RY SALE! 





Bernie Mattinson 
with Horace Heidt 














TELEVISION ADAPTED 


PUT THIS NEW 


Call: 


worRL.o 
WIDE 


CHASSIS IN YOUR CABINET 






Here it is! A big, powerful, new 
14-tube world-wide Midwest. At 
its sensational factory-to-you price 
of $19.95, this new 1939 radio is 
the biggest bargain in Midwest's nineteen 
years of pioneering! Absolute satisfac- 
tion guaranteed on a money-back basis. 
UP TO $40.00 TRADE-IN 
Send 1c postcard or write for new FREE 1939 
catalog telling all about our trade-in allowance 
offer of up to $40.00 on latest Midwest 17-tube, 
5-band radios, also Easy-Pay Plan details. 


CHASSIS 
NOW ONLY 


1S 


pet 


19: 


WITH TUBES 
AND SPEAKER 





Dept. 59-A Midwest Radio Corp. Cincinnati, 0. 








PROFITABLE HOME INDUSTRY 


BIG FUTURE! Start a business of your own. 
Turn spare time into money. Make colored 
vases, flower boxes and garden furniture. Ma- 
terial costs little. Obtained locally. New color- 
ing process. 40 beautiful designs. Sell up to 4 
times cost. Easily made. Molds furnished $20.00 
up. Write today for free book. 


COLORCRETE INDUSTRIES, Inc. 
84 OTTAWA AVE. HOLLAND, MICHIGAN 
























LOWEST] 90 DAYS TRIAL 
PRICES| BEAUTIFUL 
WORLD FAMOUS 





TRU-FIT Dental Plates 


WEAR THE TEST THEM, EXAMINE THEM for BEAU- 
TY, FIT AND COMFORT. MY MONEY 

BACK GUARANTEE gives you 3 months to see how they fit and 
look. I am a dentist of 30 YEARS’ EXPERIENCE. I supervise 
the making of your plates from start to finish. SEND NO MONEY. 
Write TODAY for FREE Booklet and Material. 

TOoOWE : RITE 7 

DR. CLEVELAND DENTAL LABORATORY 

Dept. 33-L9, 503-05 Missouri Avenue East St. Louis, tl. 
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These rims prevent a mower from cutting blue grass too short 


Two New Putty Tools 

Simplify Window Repairs 

Two new putty applicators are now avail- 
able to amateur handy men. One, a V-shaped 
tool used like an ordinary putty knife, serves 
to smooth the putty against a window-pane 
edge at a uniform angle and depth. The oth- 
er, placed flat against the glass and moved 
sideways against the window frame, acts like 
a small flatiron to press the putty into place. 
Its wedge-shaped design facilitates a smooth 


job in the corners. 
~. 


> 


Putty goes on smoothly 
with the applicator at 
left. The one shown in 
use above does an ex- 
pert's job in corners 


Fee SS 


Auxiliary Rims Raise 
Lawn-Mower Blades 


SINCE the food that supplies en- 
ergy for the growth of blue grass is 
manufactured in the grass leaves 
themselves, close cutting of blue- 
grass lawns will often starve them 
and encourage the growth of crab 
grass, dandelions, and other weeds. 
To prevent this, auxiliary rims for 
lawn-mower wheels now being mar- 
keted are designed to raise the cut- 
ting knives at least two inches 
above the soil, thus insuring against 
close cropping of the grass. The 
wheel rims fasten directly over the 
regular mower wheels, while special 
brackets serve to lower the roller. 


Flower Markers 
Magnify Names 


You don’t have to stoop 
over to read the names on 
plants and _ flower-seed 
beds in a garden equipped 
with the markers _illus- 
trated. A strong lens 
mounted in a screw cap, 
which fits the upper end 
of the metal stake, mag- 
nifies the printing so that 
it can be read from a 
standing position. In use, 
the flower name is simply 
printed ona circular white 
card inserted under the 
lens cap. The screw joint 
excludes moisture and dirt, 
while making it easy to 
change the legends. 


No need to stoop 
over to read this 
garden marker. A 
magnifying glass en- 
larges plant names 
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—If you are mechanically 
inclined and interested in 


Ma 


the Hemphill Diesel training pro- 
grams, which have been developed 
over a period of years and repre- 
sent the accumulated experience of many American 
and European Diesel engineers. 


Investigate 


Diesel and Diesel-electric train- 

ing. . . You may start the course 

at home, and complete it in any 
of the shops and laboratories operated by the Hemp- 
hill Schools — America’s Original Exclusive Diesel 
Training Institution. 


You will find Hemphill Diesel 
training practical — absorbing — 
useable. Your training includes 
transport and marine engines— 
“March of 


work on industrial, 
installation, repairs and operation. The 
Diesel’’ describes the various courses. 


HEMPHILL DIESEL SCHOOLS 

All communications concerning enrollment in any of 
the Hemphill Diesel Courses should be sent to one of 
the following addresses: 

NEW YORK . . 31-32 onan Bivd., Long Island City 
CHICAGO ... . . 2006 Larrabee Street 
MEMPHIS .. . 431 Monroe Avenue 
LOS ANGELES .. "2012 San Fernando Rood 
VANCOUVER, B.C. . 1365 Granville Street 
Applications for enrollment will be accepted from 
English speaking students residing in foreign coun- 
tries. Write for special terms. 


4 Hemphill Diesel Schools (use nearest address) 
Please send data on your Diesel courses, 
also copy of the booklet ‘‘March of Diesel.”’ 

3 NAME 

€ STREET 


CITY. 


__. STATE_____ m-39-s 8 





AGE 











ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. | 


Federal Schools, Inc., 8149 Federal Schools Bidg., Minneapolis, Minn. 





REAL JOBS OPEN 


Real Opportunity for Real Job—write nearest school for 
| low tuition rates. 


McSWEENY, Kansas City, Mo., Detroit, Mich. 


Equip yourself by learn- 
ing Auto-Diesel quickly! 


Information FREE, Dept. 6-8. 





BE A PASSENGER 
Traffic Wispector 
Ae, 


Our Trained Graduates Readily Place 
, Div. 308, Buffalo, N.Y. 


dual ify by our easy, hqme-study course in Rit oy and 
z Ss affic nspection and we place you at up 
35 per month, plus expenses, to start, or refund 
Ne ew York 
Eleetrieal 
saciached fe School 














Established 
1902 


en—19 to 50—Free Booklet. 
illustrated booklet 


Standard | 8 Training t 
40 West 17th St., N. Y. C. 














LOW AS 


Correspondence Courses ir 


RADIO anc ELECTRICAL ENGINEERING E25) 


SL ECTRICAL ENGINEERING. Get 


ood grasp of wide electrical 


understandable. Theory made easy. 


Modern 
RADIO ENGINEERING. Extra fine course in radio, public address, photo-electric 
work. 
ONLY $25, 


rains you to be omer gervies man, real vacuum tube technician. Tuition 

either course fer ayment plan. Experiment kits furnished. 
Write for ™, poy -! schoo! catalogs, student magazines, etc. 
LINCOLN ENGINEERING SCHOOL,Box 931-S-8,Lincoin,Nebr. 


TRIAL LESSON IN 


00 - DRAFTING 


More good jobs now in Drafting. Learn AT 
HOME in spare time (or at our Chicago School). 
Send post card for FREE TRIAL LESSON and 
see how easy to learn and get a good job. 


CHICAGO TECHNICAL COLLEGE 
K-216 Tech. Bidg., 118 E. 26th St., Chicago, Ill. 





Free 
TRI SON 
VE om 


TRI-STATE COLLEGE 


ENGINEERING DEGREE JIN 


Courses in Civil, Electrical, Mechanical, Chemical, 
Mechanical 
Air Conditioning 
Essentials of engineering 
Tri-State 
graduates in Radio Engineering can complete the 
B. S. Degree granted 


Aeronautical, Radio Engineering. The 
course includes Diesel Engineering, 
and Refrigeration. 


ing included and non-essentials eliminated. 


Electrical course in 24 weeks. 
upon completion of course. 

students. Special Preparatory 
who lack required high school 
compete successfully with those 


For ambitious, 


work. 


AUGUST, 1939 Please 


Department for those 
Graduates 
of 4-year schools. 


mention POPULAR SCIENCE MONTHLY 


2 YEARS 


Technical instruction at 

lowest cost and in least 

time consistent with thorough training. 

Intensive instruction in accord with individua) 
ability. Courses also in Business Administration 
and Accounting. Also short diploma courses (36 
weeks) in Surveying, Drafting. Students from all 
parts of the world. Tri-State graduates make good. 
Tuition, living costs low. Enter September 
January, March, June. Write for catalog. 
589 College Ave., Angola, ind. 


train- 
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Now Ready-—SENT FREE! 
NEW EDITION—25°% more diagrams 
and information—a veritable 
encyclopedia of good repair 

practice 








fer the 


Motor Caf and Boat, 
Home, Factory and 


power Plant 





This Handbook enables anyone to make 
countless home and auto repairs quickly, easily 
and with assured success. By following its 
instructions and diagrams, you can stop leaks 
of water, steam, gas, etc., tighten loose parts or 
stripped screws or nuts, anchor parts in wood, 
metal or masonry, make wet cellars dry from 
the inside, make water and weatherproof 
joints, ete. 

For over 40 years the Smooth-On Cements have been 
used for many repair and construction purposes in 
power plants, factories and homes. The Smooth-On 
Cements are being constantly improved by laboratory 
experimentation. For example, the hardness, strength 
and working time of Smooth-On No. 1 have recently 
been doubled. Easy to apply. Just mix with water. 


The new Handbook is up-to-date with new uses | 


found by test and from the experiences of the many 
Smooth-On users. 


MAIL THE COUPON for YOUR COPY 


and get Smooth-On from your hardware store 


SMOOTH-ON MFG. CO., Dept. 58, 


574 Communipaw Ave., Jersey City, N. J. 






Do it with SMOOTHON 
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Three-Way Light Switch 
Fits Any Lamp Socket 


A “THREE-STAGE” 
light adapter that 
screws into the 
socket of a bridge 
or other lamp has 
been marketed re- 
cently. It consists 
of a screw plug, 
three-way switch, 
and a socket to ac- 
commodate a double 
base bulb to furnish 
light at from twenty 
to 150 watts. 


Burglar Alarm for Door 
Fires Blank Cartridge 


ATTACHED to a door 
or window frame, an 
inexpensive burglar 
alarm explodes a_ .32 
caliber blank cartridge 
as a warning when it 
is tripped. The device 
contains a spring-oper- 
ated plunger’ which 
stays cocked until 
turned by opening the 
door or window. When 
released, the plunger 
strikes the cartridge 
cap. The unit can be 
locked out of firing 
position when desired. 





Opening the door trips 
the plunger and fires 
the blank cartridge 


uestions 
FROM HOME OWNERS 


E.G.H., ATLANTIC, MASS.—Grease spots on 
wall paper may be partially removed by 
pressing a pad of blotting paper against the 
wall with a moderately hot iron. After most 
of the grease has been extracted by the blot- 


ter, dampen the spots, 


sprinkle on a little 


powdered pipe clay or fuller’s earth, allow it 
to dry, and then remove with a soft brush. 


Repainting Plaster 


J.R.S., PETERBORO, CANADA.—When repaint- 
ing plaster walls that are in bad shape, it is 
advisable to cover the wall witha fabric made 
for the purpose, and then paint over this t 


get a smooth finish. 


riting to advertisers 
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CHEMICAL MAGIC CREATES 


ew Riches 
fromCoal 


WENTY-FOUR hours a day, an endless stream 

of coal pours into a chemical factory at Belle, 

W. Va. Transformed by the wizardry of modern 

chemists, it emerges from the other end of the 
plant as more than 100 different substances—ammonia 
for refrigeration, alcohol for antifreeze, and ingredients 
for fertilizer, synthetic plastics, and the super-rayon of 
tomorrow. 

Two thousand Du Pont workers at Belle are doing 
amazing things with coal—things unknown even to 
scientists only a few years ago. To these overalled 
magicians, coal means more than something merely to 
burn. It represents carbon, the key element in count- 
less valuable chemical compounds. So, as the black 
nuggets pass through a veritable “chemical assembly 
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Science opens vast 
new frontiers for 
one of the nation's 




















industries 
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THE "ASSEMBLY LINE” 
The simplified diagram below 
shows the principal steps in 
making some of the new prod- 

gests of coal, air, and water 


v.04. ~~ 
BLOW-RUN ‘BLUE GAS 








line,” the new technique of high-pressure chemistry 
combines them with air and water to produce scores 
of made-to-order synthetic products. 

Here is the opening chapter of a story affecting 
the habits of millions of people, the future of a giant 
industry, and the economy and security of nations. 
Soon we shall be wearing clothing made from coal. 
Motorists in several countries are using synthetic 
gasoline obtained from coal. Some day we may 
even live in houses made of coal plastics. Already 
we are eating food made from plants nourished with 
fertilizers obtained from coal. 

Enough coal to heat a large home for more than 
100 winters enters the Du Pont plant daily. What 
do they do to it? Bake coal, to remove tar and gas, 
and you will have coke. Blow air and steam alter- 
nately through incandescent coke, and you will get 
four familiar gases—nitrogen, hydrogen, carbon 
monoxide, and carbon dioxide. If you know how, 
you can put these gases together in all sorts of use- 
ful ways. 

Take ammonia—used in refrigeration and in the 
manufacture of paper, glue, and medicinal prepa- 
rations, to cite only a few of its applications. Make 
nitrogen and hydrogen gases unite, and you will 
have ammonia. It takes a catalyst, or chemical go- 
between, a temperature of 900 degrees F., and a 
pressure of 10,000 pounds to the 
square inch, or as much as would 
be exerted by a column of water 
four miles high! Mighty high- 
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ARTIFICIAL SILK REFRIGERANT FERTILIZER PLASTICS 
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Du Pont's chemical factory at Beile, W.Va., and, 
left, one of the compressors that help in forcing 
gases to combine to form synthetic ammonia 
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pressure compressors—the 
workers at Belle call them 
‘“hypers’’—squeeze the puri- 
fied gases into huge metal 
tubes under this terrific 
pressure. Liquid ammonia 
drains from the tubes. 

A white, crystalline sub- 
stance called urea, pouring 
like snow from a conveyor belt at a near-by product of the animal kingdom to be made 
point in the Belle ‘‘assembly line,”’ finds wide synthetically from minerals, an achievement 
application in fertilizers. With formaldehyde, long believed impossible. High temperature 
also made from coal at the same plant, urea and pressure create it from the union of 
forms synthetic plastics for automobile hard- liquid ammonia and liquid carbon dioxide. 
ware, cutlery handles, nonshattering tumblers Synthetic plastics of a beautiful, crystal- 
and kitchenware, and molded parts for radios’ clear type are made from a heavy liquid that 
and scales. Urea also is being employed in’ resembles glycerin, called formamide, pro- 
adhesives, finishes, stains, pharmaceutical duced from ammonia. Even more trans- 





preparations, and creaseproof and wrinkle- parent than window glass, they can be 
proof fabrics. The compound was the first shaped, sawed, drilled, and sanded like wood. 
{ Dissolved in solvents or 


emulsified in water, they 
serve as adhesives and var- 


DISTILLATION (Continued on page 210) 
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Stanley Sawyer Wool- 
ley, Jr., answering a 
call at his office while 
keeping a couple of his 
animal models in hand 


Woolley takes each an- 
imal to the studio 
and helps the artist 
or photographer to 
get an effective pose 


HY NOT start an agency through 
which photographers and commer- 
cial artists could hire animals to 


serve as models? Many persons scoffed at 
the idea as scatterbrained, but its originator, 
eighteen-year-old Stanley Sawyer Woolley, 
Jr., was convinced it would work and has 
built up a thriving business in New York 
City renting out Norwegian elkhounds, two- 
toed sloths, harpy eagles, boxing kangaroos, 
anda host of other rare and common animals 
for use as commercial models. Young Wool- 
ley first conceived the idea when he himself 
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He Rents 
nimals 


AS 
PHOTOGRAPHERS’ 
MODELS 


was making pocket money posing 
as a professional photographer’s 
model. He noticed that photog- 
raphers often had difficulty locat- 
ing a special kind of animal for a 

picture. 
Now, however, their task is 
simple. They merely phone Wool- 
ley’s Fifth Avenue office, make their request 
for a tame rabbit or a lion cub, and within a 
short time, Woolley appears with the four- 
legged model. He does not own the animals 
he supplies, but merely acts as an agent. In 
his office file cabinet he has a list of persons 
willing to rent the services of the animals 
they own, and a list of the species available. 
His list has been growing steadily, and he is 
now able to answer hurry calls for eighty- 
nine breeds of dogs, six kinds of snakes, fifty 
species of birds, and eighty-two other varie- 
ties of animals when needed by his clients. 
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Useless Metal Brings Artist Success 


TIN SNIPS, solder, and a small blowtorch brought unex- 
pected honor to Philip Kran Paval, California artist, who 
used them to fashion the curious figures shown below and 
at the right. Paval, known in California art circles as a 
painter, is a silversmith by trade, and got started in his 
odd hobby after he had bid in a box of unidentified metal at 
an auction. Instead of the silver he hoped to find, however, 
the box contained sheet brass, for which he had no use. So 
he set to work with his blowtorch and tin snips and 
created the figure at the right, which he entered in an exhi- 
bition of painting and sculpture held in Los Angeles. In- 
spired by the fact that it won third prize, Paval turned 
out other pieces, including one now on display at the New 
York World’s Fair. 


Philip Kran Paval at work on one of his 
sheet-metal creations. The figure above 
won him an award in an_ exhibition 


Poison-Vapor Detector 
Warns Factory Workers 


DESIGNED to warn factory workers of 
the presence of dangerous amounts of mer- 
cury vapor in the atmosphere, a detecting 
device now available consists of a trun- 
cated metal cone with a 25-watt light bulb 
in the base and a curved paper holder at 
the top. Air heated by the bulb is carried 
up through the cone, which acts as a chim- 
ney, to a strip of chemically sensitized 
paper in the holder at the top. Mercury 
vapor in the air colors the sensitized pa- 
per, which is compared with a color chart 
to determine the percentage of vapor pres- 
ent in the air. An observation window in 
the unit makes the paper readily visible. Comparing test strip with chart to show poison in air 
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x »% Air Bomb Becomes 
Four Torpedoes 


O MAKE sure of scoring a hit upon an 

enemy warship, an aerial projectile pro- 

posed by a Connecticut inventor would serve 

as both bomb and torpedo. Dropped squarely 

on a ship, its cluster of four high-explosive 

missiles would explode with all the effect of a 

standard air bomb of equal size. If it missed 

and landed in the water, its four explosive- 

laden cylinders would separate, and built-in 
compressed-air motors would propel them as 

torpedoes in four directions. On striking a 

vessel, they would explode. When the pro- 

jectile is dropped from a plane, a streamline 

shield backed by a heavy spring covers the 

detonating heads, yielding on contact with a 

solid object like a ship’s deck but preventing 

a premature explosion if water is struck. The 

plunge into the water then whirls a spiral- 

vaned release that unlocks and detaches the 

torpedoes from their cradle. At the same 

' time, a control is tripped that starts the mo- 
etait o tor of each one, sending them plowing through 
SERVES AS the water so that one or more may strike 


BOMGOR § @ the target. Provision would also be made for 


igelcl a] tere) : ; : 
automatically varying the time between con- 


tact and explosion, to suit the dual role of 
the composite projectile. 


lf it does not score a di- 
rect hit, this naval bomb 
releases four torpedoes in 
as many directions, as il- 
lustrated in the drawings 


_CAM ACTION PUSHES TORPEDO 
AWAY FROM CRADLE 


DETONATOR HEAD 
EXPLODES TORPEDO 
ON CONTACT WITH SHIP 


a / TORPEDOES ARE 
RELEASED AND 
4 


_— THEIR MOTORS 
al STARTED AS THEY 
5 SWING TO HORIZONTAL POSITION 
- 


F DIRECT HIT 
1S NOT MADE, 
TORPEDOES SCATTER 
N FOUR DIRECTIONS 


oe STREAMLINE SHIELD 
—____ st PREVENTS DETONATION 
ON IMPACT WITH WATER 


a eet i! 
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Music Class Learns Harmony with Colors 


TO TEACH children the elements of musical an accordion, his pupils accompany him on 
harmony and counterpoint, a London, Eng-_— special stringed instruments, each string be- 
land, instructor has devised the novel method ing identified by a mark of a certain color. 
pictured above. While he plays a melody on This enables the teacher to signal the chil- 
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Ralph L. Bancroft displays two of his cigar-band pictures 
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dren which string to strum, by 
operating a pedal indicator that 
displays a corresponding color. 
After a little practice, the pu- 
pils are able to dispense with 
the visual aid. 


Artistic Designs 
from Cigar Bands 


REVIVING and modernizing an 
old-fashioned hobby, Ralph L. 
Bancroft, New York City crafts- 
man, devotes his spare time to 
creating artistic decorations 
from cigar bands. Not satisfied 
with mere patchwork patterns, 
such as those used to decorate 
homemade trays, he creates pic- 
tures as ambitious in treatment 
as the Indian motif and the floral 
design exhibited at the left. 
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Candid-Camera Cops “Shoot Evidence 


‘. he ; ail 
ee 

Beverly Hills, Calif., cops equipped to take 
pictures day or night to aid their work. At 
right, an officer snaps a wrecked automobile 


ITH orders to make a complete 
VV pictoriat record of the scene of 
every crime or automobile accident, 
Charles C. Blair, chief of police in Bev- 
erly Hills, Calif., recently handed 
every motor and patrol officer a can- 
did camera and exposure meter, and 
a synchronized flash-gun unit. Now 
every investigating law officer in the 
community is a photographer, ready 
to shoot from fifteen to thirty-six pic- 
tures when he arrives on the scene of 
an automobile crash, or a crime. 


Fastened to the rear edge of the front 
door, the lock holds the rear door shut 


46 


eh) 


Door Lock for Sedan 
Keeps Children Safe 


TO MAKE sure that his children 
would never accidentally fall out by 
opening a rear door while his car was 
in motion, a Detroit, Mich., inventor 
devised the exterior safety lock pic- 
tured at the left. Installed quickly on 
almost any four-door sedan, and at- 
tached to the rear edge of the front 
door, the safety catch overlaps the 
leading edge of the rear door to pre- 
vent it from being opened at any time 
without first opening the front door. 
The safety catch is fastened in place 
by means of a set screw. A leading 
automobile corporation has added the 
unit to the approved list of accessories 
for installation on many car models. 
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Petrified Food — Free! 


THESE ROCK SPECIMENS LOOK GOOD ENOUGH 


TO EAT—BUT CONSIDER YOUR BRIDGEWORK! 


LL you can eat—abso- 
lutely free. That’s the 


ffer extended to all comers 

by Kent S. Knowlton, pub- 

lisher of a California weekly 

newspaper, but it’s not quite 

as generous as it sounds. For 

the food, tempting as _ it 

looks, is actually a collection 

of curious mineral specimens 

that resemble steak, vege- 

tables, and various other deli- 

cacies. Some years ago, while 

roaming through the desert 

near Randsburg, Calif., 

Knowlton found several pre- 

historic oyster shells that 

closely resembled potato 

chips. Near-by, he came up- 

on a piece of petrified Osage- ~ ‘ J 

range wood that looked like (aims ; FEAST OF FOSSILS 
1 rib steak. With these as Ee , Kent S. Knowlton sits 
1 beginning, he started an “ New ; down to a full meal of 


unusual hobby of collecting \ rock specimens. His 
piece de_ resistance 


is the "rib steak’ of 
fossil Osage-orange 
wood seen at the left 





petrified woods, rocks, and fossils that re- 

sembled various foods. Today on a sidewalk 

table in front of his newspaper office, he 

offers a complete ‘‘meal’’ to visitors. On his 

printed menu are such items as “Last 

Chance Rib Steak,” petrified wood found in 

Last Chance Canyon; “Trona Cauliflower,” 

a lime deposit from an old mine shaft; 

“Baked Hubbard Squash” and 

“Boiled Turnips,’” once kelp 

bulbs which grew when the 

sea overran the desert, now 

hardened by time and pressure 

into solid rocks. Knowlton se- 

lected these extraordinary 

specimens from among 20,000 

pieces found during fifteen 

years of exploration. It is per- 

haps the toughest food ever 

Cauliflower," in circle <a angen . aungry puaee, en 

anny ssa id. 7 - es” the publisher provides sturdy 
sa lime deposi ou , 

be eaters are provided tools: a knife and fork made 

by heating and shaping two 


with special tools and 
mastodon teeth, right lengths of steel cable. 
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The spectacular Lagoon of Nations display at the New York 
World's Fair, with some of the mechanical marvels behind 


the scenes. 


Inset at left shows part of the giant pump- 


ing station that supplies water. At bottom, the control room 
from which the elaborate performance is stage-managed 


Fountain Snecticle 


/ 


LOUDSPEAKERS 


LOMBINES GEYSERSOF WATER, RAINBOW aiycie corecuy 
NG EFFECTS, CLOUDS OF SMOKE ANNOUNCEMENTS 
m FIREWORKS AND PLUMES OF C - 


GH 


EXHIBITS TO VISTIORE. 

BEHIND Gl ASS,” “ 

2.700 -HORSE 

BATTERY OF ; 

CENTRIFUGAL PUM PSe 

THAT SUPPLIES WATER 
FOR FOUNTAINS 


ATER, light, flame, music, and fire- 
works, synchronized into a _ vast 
extravaganza, are providing new en- 
tertainment thrills nightly as one of the most 
spectacular outdoor attractions of the New 
York World’s Fair. 
This Lagoon of Nations display centers in 
a giant fountain which rises from an oval 
lake two blocks wide by four blocks long. 
Water, geysering in beautiful patterns from 
1,400 nozzles, is painted in constantly chang- 
ing rainbow hues by batteries of powerful 
electric lights from below. At climaxes in a 
performance, towering gas flames. roar 
through the columns of scintillating water, 
from more than a hundred jets. Showers of 
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NOZZLES 


fireworks burst overhead. Stirring music 
thunders an accompaniment to the display 
from the heart of the fountain. 

The whole complex mechanism is “played,” 
as if it were some mighty organ, by three 
operators at electric consoles located in a 
near-by tower. Regular programs, based on 
suchathemes as “The Spirit of George Wash- 
ington,” “Creation,” “Isle of Dreams,” ‘‘Fire 
Dance,” are presented to tens of thousands of 
spectators each evening. 

Every performance is 
as carefully designed, 
staged, and rehearsed as 
a Broadway show or a 
grand-opera production. 
After a theme is selected, 
Jean Labatut, professor 
of architecture at Prince- 
ton University, makes 
sketches indicating the 
desired shape and color 
of the fountain and not- 

: . { bai 
ing fireworks creations -| @ 
where needed to express 

the changing moods of o 
the theme. These sketches 

are given to Russell Ben- 

nett, composer, who 
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Behind the Scenes 


of a Vast Display 
in Which Water, 
Flame, Fireworks, 


Color, and Music 
Are Blended 
A, Like Magic 


INSIDE A MAN- 
MADE GEYSER 


This maze of lights, 
pipes, and nozzles is 
the inside of one of 
the three fountains in 
the lagoon. Below, how 
outer nozzles are tilted 
in a twenty-degree arc 


writes and arranges music to harmonize with 
them. 

Next, John Craig, expert pyrotechnician, 
is called in to create fireworks to meet Pro- 
fessor Labatut’s exacting demands. Not only 
must these explode with the colors and pat- 
terns desired, but they must be almost noise- 
less, so that the music may be heard above 
them. Their charges must also be precisely 
calculated so that no dangerous sparks will 
overshoot the lagoon. 

Designing work fin- 
ished, technicians trans- 
late the drawings into 
elaborate combinations 
of settings of switches, 
buttons, and dials. These, 
through valves, electric 
impulses, and sparks, 
control the fountain jets, 
regulate the color of the 
lighting, ignite gas flames 
and fireworks. So that 
sequences during a per- 
formance may be exactly 
timed, the settings are 
marked by means of sym- 
bols on long paper cue 
sheets which unwind 
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slowly, on rolls driven by synchronous mo- 
tors, before the various operators. 

Created under the direction of Bassett 
Jones, electrical and lighting engineer, this 
powerful new instrument of entertainment 
cost $650,000, and required more than a year 
and a half for experimental work and con- 
struction. Hydraulic engineers, gas-company 
chemists, fireworks manufacturers, illumina- 
tion authorities, display designers, architects, 
color experts, and artists have all collabo- 
rated. 

A quick survey of the mechanism reveals 
some almost incredible figures. Mounted on 
a 500-foot timber platform, on the bottom of 
the lagoon, sixteen carloads of piping and two 
carloads of hydraulic valves deliver water to 
653 vertical nozzles, arranged in geometric 
patterns, and to 812 atomizing nozzles which 
outline the entire fountain. A 2,700-horse- 
power battery of electrically driven centrifu- 
gal pumps, in a circular glass-inclosed 
pump-room near-by, supplies these nozzles 
with 280 tons of water a minute. 

When a script calls for it, water from a 
central nozzle may be spouted skyward 180 
feet—as high as a fifteen-story building. Two 
other jets reach 150 feet, while the largest 
circle of nozzles, which forms among other 
figures a sheaf of golden wheat ninety feet 
in diameter and ninety feet high, can hurl its 
cylinder of water into the air with the force 
of sixty-two modern fire-fighting engines! 

Lighting the water with more than 2,000,- 
000 candle power of beautiful pastel colors is 
accomplished by a battery of 585 huge light- 


DRAWINGS BY 
BRB. G. SEIMELS TAG 


AN ARTIFICIAL RAINBOW 


Color wheels like this, driven by 
synchronous motors, turn the spray 
into a kaleidoscope of pastel hues. 
At the right, workmen are adjust- 
ing two of the 585 big projectors 
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A SCENE TO THRILL THOUSANDS 


dQ ‘ ‘ e , 

& Ata climax in one of the fountain specta- 
cles, water, flame, fireworks, and music are 
blended together with overpowering effect 


ng drums, almost completely submerged, and 
v hidden searchlights that illuminate the 
ops of the highest jets. Each drum contains 
Wo projector units, one powered by a special 
100-watt mercury arc lamp and the other by 
1,500-watt tungsten lamp. About each pro- 
ector unit revolves a hexagonal color wheel, 
iriven remotely by a synchronous motor that 
urns the wheel at one revolution a minute. 
Ey combining, for the first time, the spectra 
the two types of light---the mercury arc 
xtending deep into the blue-violet, and the 
ingsten into the red—-gorgeous new pinks, 
lues, and crystal whites are obtained, sur- 
issing any previously possible. 
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fireworks mortars and 
smoke machines, touched off by electric 
sparks, and 135 huge gas jets capable of 
spurting chemically colored flames thirty feet 
high through the cascades of water, bristle 
among nozzles and iighting drums. So great 
is the consumption of gas by these latter jets, 
that two gas companies unite their facilities 
to supply the amount needed during a half- 
hour performance! 

To obtain greatest realism in the audible 
part of the display, ‘‘canned” sound has been 
banned from the teature displays except for 
special effects. In a building several blocks 
from the fountain, a forty-two-piece band, an 
electric organ, or a fine carillon plays into two 
microphones separated, so as to pick up the 
tones from two different points. The music is 
timed by means of a fourth cue sheet, syn- 
chronized with the three in the control room. 


Three hundred 
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How High-Stepping Cuties 
Learn the Juggling Tricks 
That Thrill Giant Crowds 
as Modern Military Bands 
Swing Past in the Parade 


Strutting is an im- 
portant feature of 
the curriculum for : By 


Fred Harry Sincock's P :* 
high-stepping pupils ; RICHARD WwW. 
y EMERY 


THEY'VE 
GOT RHYTHM 


Plenty of knee 
action helps the 
drum majorette 
to express march- 
ing rhythm. These 
two students are 
takinga marching 
lesson under Sin- 
cock's direction, 
with the roll of 
a drum for a text 
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Professional band leaders give the girls 
their final training. Here Herbert L. 
Clarke, director of the Long Beach, Calif., 
Municipal Band, is drilling a large class 


TUDYING to beat the band is no empty 
phrase on the Long Beach, Calif., cam- 
pus of one of the most unusual schools 

in the country. For here, a short march south 
of the nation’s movie capital in Hollywood, 
a ruffle of drums is the rallying song of an 
academy for girl drum majors. In the last 
three years, more than 1,000 easy-to-look-at, 
high-stepping cuties from all parts of the 
United States have pranced and promenaded 
over the school’s parade ground, learning the 
A B C’s of spinning a baton and leading a 
band. 

The beginnings of this novel school go back 
to a day in London in 1918, when Fred Harry 
Sincock, a young American soldier serving 
as an airplane mechanic, was watching a 
rifle-spinning exhibition by a troop of Rus- 
sian Cossacks. He noticed a curious thing 
about the display. The heavy Russian rifles 
were spinning faster than he had ever seen 
any American drum major whirl a light 
baton. And instead of spinning in the con- 
ventional clockwise direction, the Cossack 
rifles were whirling the opposite way. 

Sincock investigated further and found 
that instead of using both hands to twirl his 
rifle, the generally accepted method at that 
time, each soldier was using only his right 
hand. The rifle rolled around the second 
and third fingers in a half revolution, took 
another half turn around the little finger, 
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Nimble fingers, a quick 
eye, and a highly devel- 
oped sense of rhythm are 
needed for baton twirling 





and returned to its starting point, having 
completed two and a half revolutions on 
each round trip across the hand. That, 
Sincock decided, was real twirling, and 
before he headed back to the U. S. A. he 
mastered this new baton-twirling style. 
Back home after the Armistice, he 
taught the new counterclockwise spin to 
numerous drum majors in American Le- 
gion bands, and became nationally famous 
himself as a master baton spinner. Then 
a movie producer planned a musical film 
that called for a corps of fifty girl drum 
majors, and Sincock was the man best 
qualified for the job of training them. 
When that picture flashed across the 
nation’s movie screens, Sincock was bowled 
over by an unexpected rush of girls to his 
Long Beach home, all wanting to learn 
how to twirl a baton. Some thought it 


Most dangerous of the drum major's stunts is 
the high pitch. Aslip may mean a cracked head 


Start of the finger roll, 
basic twirl of the drum 
major's art. As viewed by 
the performer, the baton 


In a quarter revolution, 
the wand rolls over the 
two center fingers and is 
entering thespace between 


revolves counterclockwise third and little fingers 


would help them to land movie jobs. Some 
wanted to be drum majors so that they could 
lead college bands or head home-town pa- 
rades. And some just wanted to learn to spin 
the bar for the fun of it. To meet this de- 
mand, Sincock started his novel school. 

Baton twirling, his girl students find, is 
as full of tricks as baseball pitching, de- 
manding speed, control, and poise. The band 
leader’s stick is like a metal baseball stuck 
on the end of a bat. When it spins, air pres- 
sure makes it curve out of its true path. And 
when it is whipped high into the air, it wrig- 
gles down along a crooked path that calls 
for perfect timing on the part of the drum 
major who tries to catch it. If timing is a 
split second off, look out! 

For although a glittering baton spun by an 
expert looks light as a feather, it is a thirty- 
six-inch brass tube, finished at one end with 
a hollow brass knob and at the other with 
a solid brass tip. It weighs from eighteen 
ounces to two pounds, and, whirling at four 
revolutions a second, it can give a luckless 
spinner a skull-cracking wallop. 

Over and over again, in her first lessons, 
a rookie drum major must practice tossing 
the baton from one hand to another smooth- 
ly and with no interruption in its spin, whirl- 
ing it from the thumb of her left hand and 
catching it at just the precise moment in her 
right. Early in the game, she must practice 
picking up a dropped baton with a tricky flip 
of her foot, so that she won’t be too em- 
barrassed if it clatters to the pavement in 
front of an admiring crowd. 

Eventually the fledgling band leader learns 
to synchronize her steps and twirling with 
the music, and to perform all kinds of acro- 
batics as she nonchalantly twirls the stick. 
One of the most spectacular of the stunts 
that Sincock teaches—the high pitch—always 
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While 
oroun 
the he 
give 1 
keep 


While the baton is rolling 
cround the little finger, 
the hand is turned over to 


Here the batonhas slipped 
free from the little fin- 
ger and is turning unheld 


Caught between the first 
and second fingers, the 
baton is now back in the 


hand, catches the ba- 
ton, rolls it over in- 
to a finger grip, and, 
still smiling and still 
in step, proudly 
starts another series 
of dazzling twirls. 
But if something 
goes wrong—if she 
trips, stumbles, or 
loses her timing— 
well, she may be 
able to flip the fall- 
en baton up with 
her foot and try 
again, or she may be 
taken home with her 


head in bandages. 
After a final peri- 
od of training un- 
der a_ professional 
band leader, pupils 
are ready to grace any kind of parade, from 
a welcoming procession up Main Street to an 
American Legion national convention march 
through the heart of an American metropolis. 


in the air. The hand turns 
over quickly for the catch 


original position after 


give the stick a twist and 
nearly two revolutions 


keep it spinning smoothly 


brings rousing cheers from parade crowds 
but is by far the most hazardous for the girl 
drum major. In this tricky baton cast, the 
girl must time her steps and spinning to the 
quarter second. With a flip of 
her wrist she hurls the spinning 
baton high over her head. 

All eyes of the crowd are on 
her as she watches that gyrating 
baton stop its upward movement 
and pegin its plunge down. At 


the split second when the de- 
scending bar is shoulder high, she 
snaps out the palm of her right 


TWIRLING AND MARCHING at 
the same time requires some practice. 
These girls are learning to synchro- 
nize their steps to spinning batons 
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RADIO TRANSMITTER BROADCASTS 
TRAFFIC GULLETINS AND OTHER . ee 
MESSAGES TO PASSING CARS 


DRIVER HEARS SPOKEN 
BULLETINS OVER 


RADIO RECEIVER 


COMBINATION SOUND RECORDER 
AND PICK-UP 











This is the automatic transmitting unit of the sys- 
tem. Its construction is illustrated in the drawing 
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LOUDSPEAKER WARNS 


STRIANS WHEN LIGHT 


iS ABOUT TO CHANGE 


TO TELEPHONE 


MAGNETIZED TAPE 
IN CONTROL BOX 
RECORDS 
MESSAGES 38 


SIGN GIVES RADIO 
SETTING TO 
PICK UP SIGNALS 


TRANSMITTING 
ANTENNA 
FOLLOWS CURB 
FOR 500 FEET 


Details of the "talking 
traffic light,"' showing 
how highway information 
is relayed to motorists 


Radio “Traffic Cop” 


Cautions Motorists 


ESTED experimentally in New York City 

not long ago, a “talking traffic light” offers 

a fascinating preview of motoring in the 
future. Miniature red and green lamps on a 
car’s dashboard, controlled by radio from the 
new highway beacon, reproduce its “stop” 
and “go” signals so that a driver need not 
take his eyes from the road to see them. A 
warning tone signal accompanies a change of 
lights. Meanwhile the motorist’s radio re- 
ceiver picks up vocal traffic bulletins and 
safety instructions, recorded on a magnetized 
steel tape and broadcast repeatedly from a 
short-range transmitter through a 500-foot 
antenna stretched along the curb. By remote 
control from a central point, one recorded 
message may be “erased” from the*tape and 
another substituted. When a driver enters a 
“radio zone’’ where the talking traffic lights 
have been installed, a roadside sign gives him 
the dial setting to tune in the signals on the 
receiver in his car. 
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Match Dwarfs 
World’s Smallest 
Electric Motor 


COMPLETELY dwarfed 
in comparison with an ordi- 
nary kitchen match, a Lilli- 
putian electric motor con- 
structed in Switzerland by 
Ferdinand Huguenin is said 
to be the smallest in the 
world. Rated at five thou- 
sandths of a watt and driv- 
en by a two-volt battery, 
the tiny engine employs 
forty-eight separate parts, 
including pieces of platinum 
and two rubies. 





Compare the size of 
the electric motor 
below with the head 
of a kitchen match 


king 
ving 
tion 
rists 


) Mattress Doubles as Life Raft 


TAKEN into the wilds on fishing and boating trips, a new 


, ‘unsinkable’”’ mattress provides safety as well as comfort, for 
‘ity t can be used as a life raft in case of emergency. Made of 
ie kapok floss, the mattress will support four people in the water, 
the iccording to its maker. Its weight of only thirty-seven pounds 
- minimizes the load to be carried. The photograph above shows 
the 1 striking demonstration of its buoyancy before interested 
op” sportsmen at a Sharon, Mass., rod and gun club. 
not : - 

A | eo. Nipple Attacher 
2 O a; : 

re- e for Baby Boitle 
9 EASILY sterilized, a plier- 
— like device now available 
‘oot makes it possible to place a 
alte rubber nipple over the neck 
tnd of an infant’s feeding bottle 
and without touching the rub- 
“pe ber with the hands, thus in- 
nts suring complete sanitation. 
aa How the device operates is 
a pictured in the photograph 


at the left. 
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Air-Raid Vault Uses Chain of Gas Masks 


LIKE smokers grouped around a Turkish shown above. Thus they are constantly as- 
bubble pipe, users of a new French air-raid sured of pure air to breathe, without recourse 
shelter inhale from a common source. Tubes — to poison-absorbing canisters that hinder free 
connect their masks with a single pipe lead- respiration; and elaborate gasproofing pre- 
ing from a battery of oxygen cylinders, as cautions may be dispensed with. 





Steam Slices Ice : Se cael | 
Cakes into Cubes | ots 


STEAM replaces saws and ae ae is P 
machinery in a novel steam ee ‘og = * le 
cutter that makes ice cubes in , ;' 
quantity lots. Hundred-pound 
blocks of ice are fed onto a 
grid within an inclosed steam 
chamber. The grid, which con- 
sists of steam-filled tubes, 
slices through the ice, first in 
one plane and then in a second _ - Dd 
and a third, transforming the 3 ; U 
solid block into hundreds of y ; ws g 
standard-size ice cubes, which \ : : Si 
tumble into a metal bin below §& ™ y Gar st 
the outlet of the cubing ma- ¥ eee NO I a rf 
chine. The steam cutter pic- "re ee a4 . th 
tured at the right turns out ug et i Ss i al jc 
35,000 cubes an hour. Smaller ; —— . - Le 
models are available. Steam-filled tubes within the machine replace saws to cut ice cubes th 
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Right, packing’ the 
chute. Tossed aloft, 
the ball opens, re- 
leasingthe parachute wr 


Ball “Bursts” in Mid-Air 
— Releases Parachute 


THROWN high into the air, a “magic’”’ rub- 
ber ball now available in toy stores opens 
to release a tiny parachute which floats it 
gently down to the ground. Made of pure 
silk and attached to the ball by means of 
strings, the parachute is stuffed into one half 
f the ball, the other half is then bent over 
the first, the strings wrapped around the 
joint, and the rubber toy, now ball-shape, is 
tossed into the air. When the strings unwind, 
he ball flies open. 
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Cut-out pictures are 
pasted on top of each 
other, giving a three- 
dimensional effect 


Build-Up Nursery Pictures 


CHILDREN can now make pictures of ani- 
mals, birds, airplanes, and other objects with 
novel colored paper units designed so that the 
finished picture has a three-dimensional ef- 
fect. Starting with one pictorial unit as a 
background, sections are added one unit at 
a time until the illustration is completed. 


Facial Cream Stays Fresh 
in Individual Capsules 


FACIAL CREAM is now being packed in 
small, sealed capsules, each containing the 
exact amount necessary for one application. 
Designed especially to prevent the cream 
from spilling, aging, 
or evaporating, as 
might be the case if 
it were packed in 
conventional jars, 
the capsules are 
broken open into the 
of the hand with a 
squeeze of the fin- 
gers, as shown in 
the photograph be- 
low. The cosmetic is 
then applied to the 
face like any other 
facial cream. 


LR EA NI EF a 
Se Ske taal Geet 


Seto? re 


Squeezing the capsule ejects the 























Exposures, once made as at top by removing 
lens cap, are now made with a fast shutter 
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With an ancient 
camera found in 
an old attic, Rob- 
ert N. Dennis 
snapped the pho- 
to, top, of New 
York City's fa- 


mous Aquarium 
* 


Compare it with 
this daguerreo- 
type, made when 
the Aquarium was 


Castle Garden 


By EDWIN TEALE 


OVERED with dust and dumped higgledy- 
piggledy into a box of odds and ends, one 
of the first cameras ever used in the United 

States was discovered recently in a New Jersey 
attic. Almost 100 years ago, it produced some of 
the first “‘tintypes’’ seen in this country. 

To commemorate the one hundredth birthday 
of photography, which the world is celebrating 
this year, Robert N. Dennis, a New York amateur, 
bought and renovated the ancient daguerreotype 
machine. Through its lens, he is photographing 
skyscrapers and other modern wonders’ un- 
dreamed of in the days of Louis Daguerre. 

It was Daguerre, a Parisian scene painter, who 
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snaps Modern Scenes 


startled the world, 100 
years ago, with the an- 
nouncement that he had 
succeeded in “painting 
with light.”” In the ten 
amazing decades that 
have followed, photog- 
raphy, the art which he 
introduced, has risen to 
a position of first im- 
portance. This advance 
is dramatized by Den- 
nis’s pictures. 

With its huge lens, its 
brass fittings, and its 
heavy wooden body, the 
pioneer picture-making 
mechanism he is using 
weighs aS much as an 
average eight-year-old 
child. It is equipped with 
two hinged doors which 
permit the insertion and 
removal of plates or cut 
film. To focus the cam- 


era, the operator turns a Here's a view of Manhattan's 
crank on the right-hand side of the box. This skyline made on modern film 


moves an inner sliding shell to carry the film with the century-old “lens box" 


nearer or farther from the lens. 

Almost as odd as the camera itself is the 
tripod which supports it. The three legs are 
rnate with beads, evidently the product of a 
furniture lathe. At the top of the central 
supporting column is the great-granddaddy 
f all tilt-tops. Two flat wooden sections are 


Shaded areas around the pictures are caused 
by a diaphragm installed on the old lens by 
Dennis, shown above with his antique camera 
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Note the focusing crank on the side, and the wooden screw that 
raises the tilt-top head mounted on the sturdy old wooden tripod 


hinged at one end. The camera rests on the 
top section, prevented from sliding off by 
molding running around three sides of the 
support. Projecting up through the lower 
section, at the end opposite the hinges, is a 
long wooden thumbscrew. By turning this, 
the operator can lift the end of the top sec- 
tion, pointing the camera down, or—when 
the lens is facing in the other direction—up, 
at any desired angle. 

Originally, the ancient camera was equipped 
with neither a shutter nor a diaphragm. Pic- 
ture-making plates of its day were so slow 
that exposures were made by removing and 
replacing the lens cap. A few seconds one 


Kecate STS~ 


fig ae se «as 


Two famous New York institutions, photographed by the century-old de- 
vice: Cooper Union in foreground, and the huge Empire State Building 
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way or the other made little dif 
ference. How little was know! 
about exposure in these early day: 
is indicated by instructions whic} 
appeared in “The American Re 
pository,” when that magazin 
published a report on the nev 
Daguerre camera in March 1840 
One line read: ‘‘Give an exposur: 
of from two to six seconds on bril 
liant, clear days when the sky is 
very deep blue and the wind i 
from the west or northwest. 
When the wind blew from an 
other direction, a different ex- 
posure was suggested! 

In order to use fast modern 
film in the old camera, Dennis 
has added a diaphragm, and a 
shutter which permits snapshots 
of a twenty-fifth of a second or 
less. Otherwise, the outfit is exact- 
ly the same as it was when used for the first 
time, nearly a century ago. Transporting the 
giant box camera in an automobile, and tak- 
ing along a friend to help set it up, Dennis 
has recorded through the ancient lens clear 
pictures of the New York skyline, of ships 
going down to the harbor, of metropolitan 
landmarks that were in existence when 
Daguerre made his long-ago announcement 
and the art of photography was born. 

The story of that announcement and of the 
years of struggle that preceded it is an epic 
of human courage. It is also a tale of lone- 
handed research rarely equalled in history. 

In the very year that the French Revolu- 
tion began, Louis Jacques 
Mandé Daguerre was born 
in a little village near the 
mouth of the Seine. As a 
child, he ran _ neglected 
and ragged through the 
streets. Setting out for 
Paris as a young man, he 
entered the capital almost 
penniless and _ without 
friends. Yet, by native 
ability alone, he soon be- 
came the leading scene 
painter of the French 
stage. His mechanical ef- 
fects were the talk of the 
town. He was growing 
wealthy and famous, when 
he retired to a little home 
laboratory to spend nights 
and days mixing ill-smell- 
ing chemicals and fitting 
together curious mecha- 
nisms. 

His wife feared he was 
losing his mind and con- 
sulted a physician. His 
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LOUIS DAGUERRE 
who 100 years ago suc- 
ceeded for the first 
time in "painting with 
ight,"’ marking the be- 
ginning of photogra- 
phy. At right, typical 
daguerreotypes taken 
bycameraslike Dennis's 





friends lamented the end of his brilliant 
career. Yet, with money dwindling, Daguerre 
kept on year after year seeking to realize a 
seemingly impossible dream. Oftentimes, in 
his work as a painter, he had used the 


camera obscura,” a light-tight box equipped 
with a lens and viewing screen. This device 
had been introduced centuries before by the 
Italian philosopher, Giambattista della Porta. 
The dream of Daguerre was to make perma- 
nent the images he saw on the viewing screen. 

Other experimenters had tried to achieve 


the same end, with scant success. A retired 
soldier who had fought with Napoleon in the 
Italian campaign, Joseph Niepce, had actually 
»btained a faint image of a pigeon coop by 
ising a metal plate coated with asphalt dis- 
solved in sweet-smelling oil of lavender. But 
the exposure had lasted from morning until 
night. 

Daguerre tried iodized silver plates. They, 
too, demanded impractically long exposures. 
When, apparently, he had wasted years of 
iis life, a stroke of luck brought success. He 
had tossed a plate that showed only the faint- 
est trace of an image into the cabinet where 
his chemicals were stored. The next day, he 
vas dumfounded to see a perfect image on 
the sheet of metal. He put another under- 
xposed plate in the cupboard. Again, after a 
ipse of twenty-four hours, the image be- 
ame distinct. There were dozens of chemi- 
als in the magic cabinet. Which one was 
ringing out the image? 

One by one, Daguerre made tests with each 
f them. Finally, he traced the effect to the 
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fumes of spilled mercury. It brought out the 
latent image and made the long exposures of 
the past unnecessary. That accidental dis- 
covery enabled Daguerre to cut the exposure 
time from hours to minutes and make 
photography practicable. 

Now, a century later, photography has be- 
come a leading hobby of the world. In this 
country alone, more than 15,000,000 cameras 
are in use. But none of them, it is safe to 
say, is stranger than the huge apparatus 
with which the New York amateur, Robert 
N. Dennis, is carrying on his one-man cele- 
bration of Daguerre’s dramatic achievement. 
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Statues Pay His Way Through College 


HEN lack of funds forced him to quit his studies at the Uni- 
WAP sesetty of Wisconsin, twenty-two-year-old Sulo 
Redgranite, Wis., refused to give up hope of a college education. 
He set to work making souvenir statues of Civilian Conservation 
Corps workers, which find a ready sale at C.C.C. camps. Through 
this novel enterprise he expects to earn enough money to complete 
his course. A shop on his parents’ farm serves as a factory for his 
molded plaster-of-Paris figures. Some of them get a bronze coating, 
while he leaves others white beneath a clear lacquer finish. 


Lights on Map 
Show Air-Mail 
Flying Time 


AN ILLUMINATED map 
of the United States, 
installed at West Palm 
3each, Fla., emphasizes 
the timesaving advan- 
tage of sending letters 
by air. Figures light 
up to show the time at 
which air mail, leaving 
this post office at 8:30 
p.m., will arrive at any 
given city, when a 
patron touches an elec- 
trified pointer to a cor- 
responding contact on 
the map. In the photo- 
graph at the right, the 
novel map is being used. 
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Harju, of 


Sulo Harju coating C.C.C. 
statues with bronze. Some 
are left white under clear 
lacquer, as shown below 


Touching contacts with a pointer lights up figures to show time of arrival 
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-. Hoodlike Gas Mask 
Protects Babies 


THREE years of research have 
solved the grim problem of fitting 
babies with gas masks, according to 
the British designer of the model 
illustrated in use below. Rubberized 
gasproot tabric completely incloses 
an infant from the waist up in a ca- 
pacious hood with a large cellulose 
acetate window. A _ hand bellows 
operated by the parent supplies pure 
filtered air for the baby to breathe. 


Nut Pickers Ride Aerial Cars 
THREE men riding in aerial cars knock down walnuts 
from the biggest trees, when the unique harvesting 
machine of a San Ramon, Calif., orchard contractor 
goes into action. Mounted on a tractor that slowly 
ircles each tree in turn, a thirty-foot steel tower sup- Pure air is fed to this infants’ gas mask 
ports the harvesters and their strange rig, as above. by operating the bellows with the hands 


Rubberlike Compound 
Is Made from Milk 


NEW wealth from dairy products is 
promised by a process for making a 
valuable rubberlike substance, just de- 
veloped by the U. S. Bureau of Dairy 
Industry. The raw material, whey, is a 
by-product in making cheese from 
whole milk, or casein from skim milk. 
Chemical treatments convert the whey 
into lactic acid and then into the final, 
semisolid product, which is known to 
chemists as “polymethylacrylate.”’ Fab- 
rics of all kinds may be made water- 
resistant by impfegnating them with 
this transparent, water-white compound, 
which also is expected to find uses in 
varnishes, inks, and cements. These samples show how the substance bends and compresses 
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Volunteer Flying Cops 


AID THE LAW 





IRCLING over the California foot- 
hills, an airplane suddenly swooped 
low. The pilot leaned far over and 
peered down at a black sedan slither- 
ing around the curves of a road below; then 
he jerked the ship upward and reached for 
his microphone. 
“Have located 
Mint Canyon!” 
On the skyline, a dozen moving specks 
veered, fell in line behind the leader, and 
headed back toward distant Los Angeles. 
Up nosed a fat dirigible, spotted the fleeing 
automobile, and paused, motionless, over the 
canyon. Five miles away, a cruising radio 
car caught the message from the sky, swung, 
and headed back toward the mountains. 
Another, farther up the canyon, drew to the 
side of the road and two deputies stepped out. 
As the “bandit”’ car came careening around 
the corner, the uniformed deputy behind its 
wheel saw his fellow officers and pulled up 
to a screeching stop. The mimic man hunt 
was over, the located. Again 


‘bandit’ car, heading up 


“desperadoes” 
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Sheriff's Aero Squadron of Los Ange- 
les County, Calif., drawn up for re- 
view. At the left is the badge worn 
by members of the unique organization 


the sheriff's Aero Squadron had proved its 
worth. 

Four times a year, practice maneuvers like 
these train members of the West’s first 
flying posse for their job. Sixty volunteer 
airmen—-Army, Navy, Coast Guard, and 
civilian flyers, test pilots, and movie stunt 
men—now aid the sheriff of Los Angeles 
County in patrolling an area almost as large 
as Connecticut, nearly half of it mountain 
and desert. Theoretical flight problems like 
the Navy “war games” give them practice 
in spotting lost airplanes, “bombing” rescue 
camps with parachute loads of supplies, or 
drawing aerial dragnets to capture fleeing 
criminals. 

In one such test, a pilot set down his plane 
in a secluded spot unknown to the others, 
then radioed a brief message: 

“I’m down in the mountains with engine 
trouble—come and get me!” 

Within twelve minutes, one of the thirty- 
seven ships that immediately took up the 
search had located the lost pilot, thirty 
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SHERIFF'S POSSE—ON WINGS 
Squadron ships in flight to search for 
a lost transport plane. At the right, 
Sheriff Eugene Biscailuz is directing 
flyers by radio from the cabin of the 
blimp "Volunteer," an auxiliary unit 


miles away from the starting point. 

Again, squadron flyers took off 
from Grand Central Airport after 
a radio flash that a major disaster 
had theoretically wiped: out the 
desert town of Lancaster and that 
all communication lines were down. 

A hurriedly formulated flight plan 
assigned a given patrol area to 
each pilot. Before dawn, Red Cross workers 
accompanied by troops of Boy Scouts had 
driven to four secretly chosen spots where, 
stretching strips of white cloth upon the 
ground, they spelled out code messages 
signaling the needs of “refugees.” 

Within an hour, all four camps had been 
located, their needs radioed to headquarters, 
and squad cars were speeding to the rescue 
with theoretical food, blankets, and even five 
(theoretical) boats, as requested in a special 
message designed to test the accuracy of 
the spotters. 

The squadron was organized shortly after 
the Long Beach earthquake of 1933. At the 
time of that disaster, a radio-equipped plane 
flew over the devastated area by moonlight 
and brought back a clear picture of the 
acres of ruined buildings, the crowds of 
refugees, and the rescue activities being 
carried on under the glare of Navy search- 


By 
STERLING GLEASON 
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lights by seamen from the U.S. Fleet. Sheriff 
Eugene Biscailuz saw the value of such an 
organization in future emergencies and had 
Capt. Claude F. Morgan organize a volun- 
teer body like the old-fashioned western 
posse—with wings. 

Membership is by invitation only. The 
flyers not only serve without pay, but also 
furnish their own planes, uniforms, and even 
the gasoline and oil for squadron flights. A 
supply officer and a ground crew of six 
manage the equipment—blankets, message 
bags, parachutes, and even a wind sock for 
emergency landing fields. An engineering 
officer has tools ready to give quick service, 
and a parachute technician sees that the 
*chutes are kept ready for instant use. 

Lighter-than-air branch of the squadron is 
the Goodyear airship Volunteer, a 148-foot, 
five-passenger dirigible piloted by Capt. A. T. 
Sewell. Because of its ability to hover over 
dangerous terrain, the blimp usually takes 
the lead in searches for lost persons. Since 
it joined the squadron, it has flown over the 
waters of a near-by bay to locate victims of a 
fishing-boat explosion; combed a canyon for 
two lost Boy Scouts until one was discovered 
clinging to the side of a cliff whence the 
other had fallen to his death; dropped 250 
pounds of food, including eggs, and oats for 





the donkey, to a rancher stranded 
by storms in the mountains; and 
frequently helped life guards look 
for the bodies of swimmers or 
amateur yachtsmen drowned off 
the beaches. 

Once the blimp’s pilot sighted 
a small boat aimlessly adrift, 
dropped within shouting distance, 
learned the occupants had been 
drifting several days without food 
or water because of engine trou- 
ble, and summoned a Coast Guard 
cutter to the rescue. Another 
time, he spotted a stolen car and 
followed it about until police 
prowl cars could catch up with 
the fleeing thieves. 

The flyers help in policing ‘air 
meets and races, report air traffic 
violations, watch for stolen planes, 
investigate air accidents, and oc- 
casionally form aerial escorts of 
honor for visiting dignitaries. As- 
sociated with the 
squadron is the 
Aerial Nurse Corps 
of America, with a 
local unit of forty 
trained nurses who 


A pilot receiving a 
package of food to 
be dropped for flood 
refugees. Below, pack- 
ing food and medicine 


HELP WANTED 
Flood survivors huddled 
on an island signal to 
the rescue plane with 
strips of cloth laid on 
the ground. The letter 
"T" in the squadron's 
code means that food is 
needed for fifty people 


have flown much and do 

not get airsick. Another 

affiliate is the ‘‘Avion’’ 

group, comprising young 

student flyers of sixteen to 

twenty-one years, who 

volunteer their services 

when needed. In emergen- 

cies, a communication reserve of radio 

amateurs cooperates with a short-wave 

network tying up with the central 

transmitter at squadron headquarters. 

During the disastrous 1938 flood, 

when hundreds of persons were ma- 

rooned in the mountains without food, 

the aerial squadron set up emergency 

headquarters at Grand Central Airport. 

One by one, flyers took off under lower- 

ing skies to cruise over the flooded 
countryside on errands of mercy. 
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Down through Big Tujunga Canyon, where 
torrents had ripped out all roads, a man 
struggled all night through a wilderness of 
huge bowlders and tangled debris to report 
that 150 men were isolated in a camp high 
up in the hills. Flying over the spot, a pilot 
dropped a streamered canvas message bag 
bearing a signal code for establishing com- 
munication. With sheets laid out upon the 
ground, the refugees spelled out an appeal 
for medical supplies. The pilot radioed the 
message ahead and returned immediately 
with the needed equipment, which went 
fluttering down under a parachute to save 
the lives of a number of pneumonia-stricken 
refugees. 

As the scope of the disaster was realized, 
Navy and Coast Guard codperation brought 
more flyers to help. Big Navy bombers droned 
over the mountains, their bomb racks loaded 
with five-gallon cans of milk or kerosene at- 
tached to parachutes. Half a 
dozen times daily, Coast Guard 
amphibians landed on a rain- 
swollen lake behind one of the 
big dams, bringing food to hun- 
dreds of refugees and carrying 
out injured persons. 

Over isolated districts the Aero 
Squadron cruised, flying up nar- 


At the right, Capt. A. T. Sewell is 
commanding the blimp "Volunteer" 
in a rescue flight. Below, the lighter- 
than-air craft is bringing aid to a 
boat in distress. The dirigible is spe- 
cially valuable in searching moun- 
tainous country because of its abili- 
ty to hover above dangerous terrain 
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row canyons in the face of dangerous down- 
drafts that at times swept planes within fifty 
feet of the ground. Men signaled to them with 
sheets, with mirrors, or waved their arms to 
attract attention. Food by the truckload was 
rushed to the airport and packed for aerial 
dispatch. When parachutes were gone, heavy 
wrappings of blankets cushioned the pack- 
ages so that all safely reached their destina- 
tions. During the nine days after the flood, 
the squadron flew hundreds of miles, dropped 
tons of food, medical supplies, bedding, and 
even grappling hooks and plumbing equip- 
ment, aiding rescue workers in saving many 
lives and proving the value of this modern 
posse with wings. 

Organized when a disaster pointed out the 
great potential value of such a group, these 
flying cops keep their planes and equipment 
in trim, and themselves ready at all times, to 
respond to any emergency call. 








Novel Scale “Weighs Golf Swing 


Sas BE 


HAT is the most important 

factor in the swing of a 
champion golfer? After eight 
years of study, George Sargent, 
Atlanta, Ga., professional, has de- 
cided that it’s all a question of 
the angle between the golf club 
and the golfer as the ball is 
struck. From close scrutiny of 
moving pictures of various golf- 
ing stars, Sargent discovered that 
most champions hit the ball at an 
angle of about twenty-two de- 
grees, and, through a weighing 
machine of his own devising, he 
estimated what a variation in the 
angle does to the effective weight 
of a swinging club in a golfer’s 


«A 


= vealed, a fourteen-ounce 
club ‘‘weighs’’ about .two 
and a half pounds. At forty- 
five degrees, the angle 
adopted by most average 
players, the club “tips the 
scales” at five pounds, just 
twice as much. When the 
ball is driven with a club 
held at the lesser angle, 
Sargent points out, the 
golfer assumes a natural 
stance with his weight on 
his toes, and the reduced 
“weight” lessens the ten- 
dency of the club head to 
twist or turn over at the 
moment of impact. 


George Sargent, golf expert, shows the right and wrong stance. 


hand. At the ideal angle of twen- With the apparatus above, he found out that the correct angle 
ty-two degrees, the machine re- between club and body for the best swing is twenty-two degrees 
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A die-cast, zinc-alloy 
calling card to show 
customers at a glance 
the metal's qualities 


Calling Card Introduces 
Salesman—and Product 


CALLING CARDS made of metal introduce 
salesmen for a new zinc-alloy product to 
prospective customers. Paper-thin, each 
card bears on the reverse side data on the 
composition and properties of the metal, 
while the card itself illustrates the pre- 
cision that is now attainable in zinc- 
alloy die casting. A pressure of 4,800 


pounds to the square inch is required to raise 
the lettering on both sides of the card, as shown 
in the illustrations at the left. Intricate tech- 
nical difficulties have heretofore made the pres- 
sure casting of such a thin product impractical. 
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One-Piece 
Stained Glass 
Windows 


CREATED BY NEW METHOD 


TAINED-GLASS windows for 
S use in churches, homes, and 
other buildings, are now made all 
in one piece by a novel sand-blast- 
ing technique developed recently 
by a New York City artist. The 
new product, its maker claims, is 
not only less expensive but stronger 
than the conventional leaded win- 
dows, which are made in many dif- 
ferent pieces and are said to be 
susceptible to changing weather 
conditions. In the new one-piece 
method, a single sheet of unbreak- 
able, fire-retarding glass is first 


4 The finished window. Coloring mate- 
rial is a special varnish that bakes itself 
on the glass more firmly in the sunlight 
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TA single sheet of glass is cov- 
ered with masking tape, on which 
the design is traced and cut out 


3 After the remaining outline of 
protective tape has been removed, 
an artist applies color as desired 


2 Exposed parts of the de- 
p p 

sign are then sand-blasted, 

as seen on left side above 


completely covered with masking tape on which the 
desired picture or design is traced and cut out with a 
stencil knife. Exposed parts of the design are then 
sand-blasted. Next, the remaining protective tape is 
removed and the glass thoroughly cleaned with clear 
water to remove all trace of sand dust. Artists then 
apply the colors to the blasted areas, leaving the raised, 
unblasted lines to give the effect of the usual lead strips. 
The paint used is a special varnish which bakes itself 
into the glass by exposure to the sun’s rays after the 
window has been set in place. The use of glass that is 
reénforced with wire is said to give windows of great 
strength, even when applied to large areas, eliminating 
the usual danger of breakage by wind. Various steps 
in the process are pictured on this page. 
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Fred Groesbeck at work 
in his chicken-coop shop 
making feather flowers 


HE most astonishing chicken coop in 

America is located beside a small stream 

near Vernon, in central Connecticut. Here, 

seventy-nine-year-old Fred Groesbeck 
works at a wide table turning out amazingly 
beautiful roses and tulips, carnations and lilies, 
violets and gardenias, all created from chicken 
feathers! 

So realistic are these feather flowers that they 
have been sold from coast to coast as bouton- 
nieres and corsages, as party favors, for deco- 
rating banquet halls and churches, for use in 
hospitals and at cemeteries, and for dressing up 
advertising displays. Groesbeck—who, _inci- 
dentally, was the first man in the world to ad- 
vertise live baby chicks for sale—has been 
called as far away as Pennsylvania and Ohio to 


Rae eamaeemme came 
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1 In making an imitation carnation, ends 
of feathers are first clipped off and 
the fuzz is stripped from the lower shafts 


2 Two bunches of about thirty feathers 
each, bound with fine wire, are lashed 
to a heavier wire that serves as the stem 
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Groesbeck now slips a nipplelike sheath, 
or calyx, of green rubber up the wire 
to cover the base of the synthetic blossom 


A To represent leaves, two narrow feath- 
ers are dyed green and tied in place 
on the imitation stem with very fine wire 


5 When the "leaves" are in place, the 
stem is ready to be wound from end to 
end with green tissue paper, which is glued 
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Flowers Grow on Hens’ Backs 
for Fred Groesbeck, Who Can 
Turn Chicken Feathers into 


Lifelike Artificial Blossoms 


By 
H.C.DAVIS 


arrange special displays of his products, and at 
one recent poultry show he sold $1,500 worth of 
the chicken-yard blooms. Gardenias, the petals 
of which once grew on the back of a Connecti- 
cut hen, were worn by an American visitor at 
the coronation of King George VI in London 
last year. 

Groesbeck’s unique business is still his hobby. 
It began almost half a century ago when he was 
employed in a greenhouse at Hartford, Conn. 
As a small boy he had lived on his grandfather’s 
poultry farm, and one day as he looked at wav- 
ing carnations in the greenhouse, they reminded 
him of the tails of hens at feeding time. He be- 
gan to wonder if he couldn’t make artificial car- 
nations from feathers. When he tried, he was 
surprised at his success. A local milliner saw 
some of his imitation blooms and bought them 
as a novelty for use in trimming hats. That 
started Groesbeck on his way to fame as a 
flower maker. During the intervening decades, 
while he has been building up one of the leading 
poultry farms of New England, he has added 
many new creations to his list as a spare-time 
hobby. 

That list now includes five kinds of roses, four 


5 Finished feather carnations. The flowers are 
colored -ealistically with permanent dyes 








Groesbeck proudly displays 
a mass of his colorful feath- 
er blooms. Some of them are 
perfumed for greater realism 


kinds of carnations, two kinds of tulips, four 
kinds of lilies, besides gardenias, camellias, 
hollyhocks, pansies, fuchsias, violets, sweet 


peas, buttercups, daisies, and poppies. The 
prices range from twenty-five cents apiece 
for daisies and violets, to $1.50 apiece for 
water lilies and roses of the largest size. All 
told, Groesbeck has sold upwards of 100,000 
of his unique barn-yard blooms. 

Before being used, the feathers are washed, 
ironed, sterilized, and mothproofed. 
Sometimes, half a bushel will be 
sorted over to get the right selec- 
tion to make a flower. A carnation 
requires approximately sixty small 
feathers, while a large rose may 
demand more than 100. Morning 
glories are formed of thirty select- 
ed feathers. Tulips require only 
sixteen. The smallest number of 
feather “petais’”’ go into the mak- 
ing of violets and daisies. The 
former uses only five, the second, 
nine. Gardenias, although relative- 
ly small, require fifty feathers, 
carefully selected for size and 
shape. One small feather out of 
place will spoil a whole flower. 

The best seller on the list is the 
carnation. Next comes the rose. 
Both are supplied in a number of 
shades and, if the customer wishes, 
are given a touch of perfume to 
heighten the effect. Many times, 
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when the artificial 
blooms have been on ex- 
hibition at fairs and 
poultry shows, honeybees 
have been seen alighting 
on the feather petals and 
crawling about in search 
of nectar. 

In making his flowers, 
Groesbeck uses only two 
tools, a pair of tweezers 
and a pair of scissors. 
With the latter, he snips 
off the tips of a feather. 
Then he strips away the 
fuzz at the base of the 
quill, and the feather is 
ready for use. Making a 
carnation requires half a 
dozen steps, which are il- 
lustrated in these pages, 
and the whole operation 
takes Groesbeck from fif- 
teen minutes to half an 
hour. Some of the more 
elaborate feather blooms 
involve even more work, 
and require several hours 
to make. 

When the flowers are 
colored—and more than twenty shades are 
employed in tinting the blooms—the feathers 
are treated with waterproof dyes before they 
are bound in place. These dyes are so perma- 
nent that it is said the flowers can be left 
outdoors in rain and sunshine for weeks at a 
time without altering their hue. If the flowers 
become dusty or dirty, they can be washed in 
benzine, gasoline, or soapsuds. 

Many of Groesbeck’s blooms which were 


More creations of the barn-yard florist. A large rose 
like that in the center may take as many as 100 feathers 
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sold a dozen or more years ago are still in 
good condition. One large sewing-machine 
concern, for instance, is dressing up adver- 
tising displays with artificial flowers pur- 
chased from the Connecticut farm fifteen 
years ago. The permanence of Groesbeck’s 
product has another aspect. Physicians have 
reported a psychological benefit in having 
flowers that do not wilt and die in the rcoms 
of convalescent patients. By making such 
enduring blooms, Groesbeck has found hap- 
piness for half a century. His curious hobby 
brings pleasure to others as well as himself. 

Oftentimes, purchasers of the artificial 
blooms put them to curious uses. One cus- 
tomer on Long Island, not long ago, ordered 
a dozen pond lilies attached to corks. He was 
having a garden party on his estate and 
wanted to give his lily pond the appearance 
of blooming out of season. Each year, another 
customer in New Jersey gets out his feather 
tulips as soon as the first green leaves ap- 
pear above the soil in spring. By sticking 
these gayly colored blooms in the ground, he 
creates an attractive display long before his 
neighbors’ plants have even budded. Anda 
jeweler in New York City buys the smallest 
carnations Groesbeck makes—not to wear, 
but for dusting out fine watches! 


A group of smaller flowers. It is difficult to be- 
lieve that these petals came from hens’ backs 


Tests for Balance O.K. High Heels 
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METAL pencil has just written 

upon smoked paper a vindication 
of high-heeled shoes for women. Test- 
ing their effect upon body balance, Dr. 
Walter Mendenhall, of Boston, finds 
that girls wearing the much-maligned 
footgear can often stand more steadily 
than barefoot subjects. The telltale pen- 
cil, attached by a headband, recorded 
a subject’s wavering upon a chart. 


How scratches on a smoked-paper chart show 
a subject's balance in the test with high 
and low-heeled shoes pictured at the left 
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WHO invented the safety 
center line for highways— 
and when? After a nation- 
wide search for the origina- 
tor, some time ago, a leading 
tire firm awarded a plaque to 
the late Edward N. Hines, traf- 
fic-safety expert of Detroit, 
Mich., for introducing the idea 
in 1911. Newer evidence shows 
that, while he may have led 
the way to its world-wide use 
for modern motor roads, 
some one else thought of it 
at least 350 or 400 years 
ago! The accompanying 
photograph of an old Span- 
ish stone highway, con- 
structed in that era between 
Mexico City and Cuernava- 
ca, Mexico, plainly shows a 
built-in center stripe of light- 
er-colored stones. Its pur- 
pose remains a mystery, but 
perhaps it served to prevent 

4 arguments between “road 
es a hogs” in the days of travel 
This Mexican road was built 400 years ago—with a white center line by burros and wagons. 


Compressed Air 
Powers Saw for 
Tree Cutting 


OPERATED by com- 
pressed air, a new pow- 
er-driven crosscut saw 
enables two lumber- 
men to do the ordinary 
work of six, according 
to the maker. A pair 
of adjustable guides 
hold the tool in place 
for cutting logs of any 
size up to four feet in 
diameter. One operator 
handles the controls at 
the piston end of the 
saw, while the other 
manipulates the blade 
with the aid of a safety 
guard that _ protects 
him from its teeth. If 
the blade jams, it is 
easily detached from 
the driving mechanism. 
Compressed air for the 
saw is supplied by a ' : ~- 


portable compressor Designed for cutting down trees, as in upper photograph, or cutting up their 
mounted on a tractor. trunks, the compressed-air-driven saw lets two lumbermen do the work of six 
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Chair rests on a column fastened to the car floor 


Radio Schedules Printed for the Blind 


PRINTED in raised Braille characters, week- 
ly schedules of radio programs are now being 
furnished to blind radio owners in England. 
Part of a philanthropic movement to provide 
radios for all the 72,000 blind persons in 
Great Britain, the schedules 
enable sightless listeners to 
select their favorite pro- 
grams instead of being 


Sensitive fingers search for a 
favorite program. Right, a sight- 
less couple enjoying their radio 
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Baby Goes for Car Rides 
in Homemade Armchair 


NO CONVENTIONAL sling-type infant’s chair 
for automobile use would satisfy the baby 
son of Lester Bresson, of Torrington, Conn., 
so Father constructed the armchair shown at 
the left. Made from odd bits of wood, strap 
iron, and discarded upholstery fabric, the 
chair rests on a column extending to the floor 
between the car’s two front seats. 


Bread Wrapped by Half Loaf 


TO KEEP bread fresh, half loaves are now 
being wrapped separately in waxed paper. 
While one half is being used, the other re- 
mains protected by its wrapping until needed. 


forced to rely on others for help. Constructed 
especially for blind operators, with knobs and 
dialing apparatus simplified for their use, over 
44,000 sets have already been distributed. The 
receivers are exempt from the license tax. 
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e| Lives with Surfb 


By JOHN E. LODGE 


guard: & HROUGH his powerful telescope atop the 
gpa i house at Venice, Calif., Myron Cox 
observed the figure of a young woman 
swimming slowly in the breakers. “Feet down, 
elbows out,’’ he muttered. “Better get that 

baby.” 

Captain Cox, chief of the life guards who 
protect 10,000,000 bathers along the ocean 
beaches of Los Angeles, Calif., every year, 
raced down the stairs and grabbed up a hol- 
low paddle board. 

Grasping the board midway along one side 
and holding it under his right arm, he gripped 
the upper edge with his left hand to prevent it 
from swinging. With the board in this position, 
he ran into the water. Reaching ankle depth, 
the guard suddenly crouched, dropped the board 
forward and fiat on the water. Without check- 
ing his momentum, Cox fiung himself on the 
board. Supporting himself by one foot and 
both hands, he adjusted his balance, sank to a 
prone position, and started paddling. Three 
times faster than he can swim, the captain 
plowed through the waves and on over quiet 
water to the tiring swimmer. 

Laying his course a few inches to one side, 
he rode by without slackening speed, grasped 
the girl’s arm, and as the board stopped moved 
to a sitting position, well back of center. Quick- 
ly he grasped her arms, pulling them across the 
board until her chest touched the edge. 

“Breathe deeply,’ he instructed. ‘Relax.’ 

When she had regained her wits and breath, 
Cox seized the back of her bathing suit, slid 
her inch by inch onto the board until she lay 





SURFBOARD TO THE RESCUE! Capt. Myron Cox 
demonstrates the technique of a surfboard life-saving 
job, from the time an exhausted swimmer is sighted 
from a tower until she is brought safely to the shore 





RADIO BEACH PATROL. Two-way communication 
between guard headquarters and the offshore boat 
“El Salvador" speeds help to swimmers in trouble 


Guards spot an_ ex- 
hausted bather through 
a telescope. In circle, a 
call reaches the crew of 
"El Salvador" from the 
headquarters office seen 
at far right and the 
speedy craft dashes 


alongshore to assist the 
guard from the beach 


at full length, face down. 
Then he reclined back of 
the victim, and, with pow- 
erful overhand strokes, paddled 
ashore. When they reached shal- 
low water, he slid off and gently 
lifted the girl to dry sand. 
“Three seconds may spell the 
difference between life and death 
in a rescue,’’ Cox will tell you. 
But paddle boards and a host of 
other aids including two-way 
radio communication with fast 
motor boats, special life-saving 
belts, chutes for launching the 
boards at pier ends, and beach 
patrol cars carrying inhalators 
and other first-aid equipment 
are helping guards to reach ex- 
hausted swimmers in time. 
Treacherous rip tides, strong 
outgoing currents centering at 
one point, necessitate a fourth 
of all rescues among bathers at 
southern California beaches. 
Small-boat disasters, physical 
exhaustion, cramps, nonswim- 
mers wading in over their depth, 
strong swimmers trapped by 
strong tides require immediate 
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i. When tragedy threatens beyond the 
breakers, the guards swing into action, con- 
verging on a victim from both land and sea. 

Not long ago, two swimmers were seen to 

» laboring in heavy swells off Venice. Guard 
Floyd Hagan, in the tower at Avenue 30, 
lifted his telephone from the hook, grabbed 

life belt, and raced into the surf. At head- 
quarters, several blocks distant, John Dillon 

iught the flash on the switchboard. When 
Hagan failed to answer, Dillon shouted to his 
ides, “Hagan’s in the water. Start the 
ruck.” Turning back to the radio, he spoke 
these words quickly: “Station WXYL calling 
WXYK. Go to Avenue 30. A Rescue.” 

Through a porthole in the tower room, 
Dillon saw the crew of El Salvador, the res- 
ue vessel, start the engine, cast off the 
lines, and swing the boat out. Meanwhile, as 


the little boat slithered at automobile speed 
through the sandbusters, Hagan reached the 


SHOOTING THE CHUTES. At Santa 
Monica, this surfboard chute gives the 
suard a flying start for a rescue. Set 
the end of a pier, a greased slide 
s0ts the paddle board out across the 
water, as seen at the right. In a recent 
s+ Preston Peterson, inventor of the 
ute, reached a "victim" 100 yards out 
enty seconds after receiving the call 


UGUST, 1939 


swimmers. Around the weaker, he snapped 
the rubber life belt. Supporting one and 
towing the other, he swam directly toward 
the boat. Ninety seconds after first noticing 
their weakening strokes, the guards had 
both men safely aboard and were roaring 
back to the pier. 

Occasionally, an unfortunate swimmer goes 
down the proverbial third time before a 
guard reaches him. But the guard is pre- 
pared to dive underneath and catch the vic- 
tim on the way up. In cases requiring pro- 
longed diving, the life-saving specialists wear 
single-pane goggles covering both eyes. These 
increase their range of vision under water. 

All tricks, both mechanical and physical, 
are pointed toward greater speed in reach- 
ing those in need of help. Preston Peterson, 
champion paddle-boarder, recently designed 
a “peer-a-scope” through which guards look 
directly into the water. Through a magnify- 
ing glass at the bottom, Santa Monica guards 
can identify objects eighteen feet below the 
surface. Thus they locate drowning persons 
who have gone down for the last time. 

Guards take nothing for granted when 
starting a rescue. If a swimmer appears to 
be weak, or should a crowd gather on the 
beach, away they go. It may be a false alarm 
this time, but the next trip may save a life. 
Alertness does save lives, too; not one acci- 
dental drowning occurred among the mil- 
lions of bathers on Los Angeles beaches dur- 
ing the last year. 
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Movies Fill Gaps 


Numbered Legends), yy 


MOVIE SCREEN | 
UNWINDS FROM 
UPRIGHT ROLLER 


MOTION PICTURE 
CONTINUES ACTION 4 
OF CHARACTER 


STAGE ABOUT 
TOLIGHT UP 4 





in Stage Play 


Wicl hs Bll mage) 
DARKEN STAGE 
BETWEEN SCENES 
WITH LIVING ACTORS 


Actor leaves house as movie 
screen covers stage to show 
his trip to office. Meantime, 
office scene is made ready 


HEN you see stage and movie actors 
pene the same play, you notice how 
much the stage action is limited by its few 
possible changes of scenery. To remove this 
handicap, a New York inventor proposes a 
combined stage-and-movie show, in which 
movies intermittently “double” for living ac- 
tors. Suppose a leading character, in the 
flesh, strides from his house. Simultaneous- 
ly, the lights dim, the stage darkens, a movie 
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screen moves horizontally across the stage, 
and a projector takes up the story of his 
travels and adventures. Meanwhile the stage 
setting is changed and the living actors take 
their positions in readiness for a new epi- 
sode at the character’s destination—say, an 
office. The movie ends as he arrives, the 
screen is drawn aside, the lights flash on, and 
the play continues. New dramatic possibili- 
ties are claimed for the plan. 
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Note the observation-type nose, and 
the machine-gun "blister atop the 
fuselage of this new military plane 


Britain Buys Dual-Purpose War Planes 


BASICALLY the same type of ship that was 
flown around the world last year in the 
record-breaking flight led by Howard Hughes, 
the twin-motor, twin-purpose plane shown 
above is one of 250 ordered in this country 
for shipment to England. Designed to serve 


a 
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The novel hood in use and, right, how it op- 
erates. Blowing into the tube opens the win- 
dow, while leaving both hands free for work 


AUGUST, 1939 


either as a fast observation plane or as a 
bomber, the ship is powered by two 1,100- 
horsepower engines that propel it at cruising 
speeds up to 250 miles an hour. A “blister’”’ 
on the fuselage holds a machine gun, and the 
special nose can serve for sighting bombs. 


Welding-Hood Window 
Raised by Lung Power 


LUNG POWER raises or lowers a novel 
protective window recently developed for 
attachment to welders’ hoods. To open 
the colored window lens when inspecting, 
cleaning, or chipping the work, a welder 
merely blows through a small tube held 
in his mouth, and the shatterproof lens 
pops up. Made of a plastic composition 
that is extremely light in weight, the 
window unit allows the workman free 
use of both hands at all times. To insure 
sanitation, extra tubes and mouthpieces 
are supplied so that a number of welders 
may use the same helmet successively. 





Truck Is Equipped for Disaster Relief 


Interior of the emergency car. It carries 1,200 pieces 
of rescue equipment, including a field-hospital tent 





IELD HOSPITAL, radio 
be room, and power plant are 
combined in an _ all-purpose 
“disaster truck’ just placed in 
service by the fire department 
of Portland, Ore., to rush to 
the scene of a fire, wreck, flood, 
or earthquake. Its 1,200 pieces 
of equipment include flood- 
lights, gas masks, portable 
radio sets, an outboard motor, 
hospital tent, surgical instru- 
ments, oxygen and anesthetic 
apparatus; a loudspeaker audi- 
ble two miles away; a gun that 
fires a life line; and sleds and 
skis for rescuing injured skiers. 


Through this microphone and a loud- 
speaker, intelligible speech can be 
thrown two miles to direct rescues 


Testing the unit's lighting 
equipment. Carrying its own 
generators, it can light up a 
large area, or substi- 
tute for wired power 


we 


“UNIT 


Me. 


Bc 
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“Weather Man” 


Answers Calls 


from a Record 


TELEPHONE users in New 
York City and vicinity who 
lial MEridian 6-1212 to get the 
exact time, can now call a new 
number, WEather 6-1212, to 
obtain the latest weather fore- 
cast. Four times daily, the lo- 
cal office of the U. S. Weather 
Bureau submits a forecast to 
the telephone office, where it is 
recorded on a continuous steel 
tape by means of a magnetic 
sound recorder. This recorded 
forecast is played back con- 
tinuously so that the informa- 
tion is heard by anyone who 
calls the number. Each fore- 
cast requires about twenty-five 
seconds, after which there is 
a pause before it is repeated. 
Three machines will be oper- 
ated, so that while one is out 
of service for recording, the 
others can carry the load. Au- 
tomatic telephone equipment 
enables aS many as 150 tele- 
phone users to “tune in” on 
yne machine at the same time. 
As soon as a new weather re- 
port is received it is recorded 
and substituted for the old one 
in the reproducing machines. 
rhe service will relieve the One of the three automatic machines that tell New York telephone 
Weather Bureau of much Of users whether it is going to rain tomorrow. You can see the mag- 
the burden of answering calls. netic recording tape. At top, a voice expert recording the forecast 


tc Gearshift Attachment 
Fits Any Bicycle 


FITTING all standard bicycles, a two- 
speed gear attachment now on the 
market makes hill climbing easier, low 
gear requiring only half the leg pow- 
er. The unit is installed to replace the 
regular pedal sprocket, without dis- 
turbing the coaster brake. Gears may 
be shifted while the wheel is in mo- 
tion, by means of a shift lever located 
near the handlebars and connected to 
the gear sprocket by means of a cable. 
Chromium-plated, the attachment is 
designed to withstand hard usage, and 
can be easily installed by the purchas- 
Two-speed attachment replaces the regular pedal sprocket er, according to the manufacturer. 
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500 


sion of a fine watch. At the 
other extreme is a 19'%- 
pound, three-lever job that 
Smith himself built. 

A good many of the locks 
have come as presents from 
people who have heard of 
Smith’s hobby. Others, he 
obtains in trade. Still others 
are brought from foreign 
lands when friends return 
from trips abroad. One sur- 
geon, stationed in India, 
sends him two or three 
Oriental locking devices 
each year. Every one of 
Smith’s 500 items is in per- 
fect working order. He 
cleans each lock, makes any 
new parts that are needed, 
and provides the mechanism 
with a key before he adds 
it to his collection. 

In making the keys, he 
has developed exceptional 
skill. One curious lock from 
India required as a key a 
long metal rod with a series 
of vanes arranged around 
it like the threads on a 
screw. The lock, itself, is a 
massive cylinder of cast 
iron with a perfectly round 
keyhole at one end. 


Charles L. Smith exhibiting a rare “horseshoe” padlock from Germany Another unusual item on 


his list is a curious combi- 


By WALTER E. BURT ON nation lock designed for 


a padlock is not just something you use 

in securing the garage door. Smith has 

been fascinated by locks ever since he was a 

boy and after tinkering with them for years 

and acquiring the skill of a master locksmith, 

he began twelve years ago to collect padlocks. 
Today, his workshop, a 
tiny room in the rear of 
his home, is crammed with 
what he believes to be the 
largest collection of its 
kind in the world—about 
500 different types of pad- 
locks gathered from all 
over the United States and 
from thirteen foreign 
countries. His smallest 
item is a seventeen-grain 


7 O CHARLES L. SMITH, of Ashland, Ohio, 


use by a workman at a fac- 
tory. Ordinary combination locks have the 
disadvantage that the user may forget the 
combination numbers. In this mechanism, if 
the original combination is forgotten, a key 
can be inserted and the lock will respond to a 
different combination, which is known only 
to an official of the factory. At the same 


) a 
cece }:°)]) 144) 


Coase 


lock made with the preci- This curious speciman from India is opened by screwing in a boltlike key 
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) FORM THE WORLD'S 
Pad locks LARGEST COLLECTION 


Two keys are required to open 


in odd English-designed lock 


time, when the key is 
turned, out pops a piece 
metal bearing the 
numbers of the forgot- 
ten combination! 
When Smith is not Here are a few of Smith's 500 padlocks, gathered from thirteen foreign 
busy at his regular job countries as well as the United States. One weighs only seventeen grains 


is a machinist in an 

\shland factory, he spends a good part of his 
spare time, including his lunch hours, mak- 
ing keys for friends, unlocking safes for 
which the combinations have been lost, and 
helping motorists who have locked their 
cars and left the keys inside. To help him 


A queer lock and key received from India. They were 
sent bya man who had heard of Smith's unusual hobby 


in such work, he has assembled an amazing 
array of curious tools. One aid is a small 
telescope rebuilt by his son for close work. 
With it, Smith can read the number on a key 
in the ignition lock through the window of a 
car. By referring to a complete file of auto- 
mobile-key code books, he can then dupli- 
cate the key, avoiding the necessity of forc- 
ing the door. 

Have you ever wondered why automobile 
keys are made of brass that seems soft and 
easy to bend or break? Smith says that the 
reason is that a harder metal like steel would 
wear the lock mechanism too rapidly; and 


Biggest lock in the collection. Smith made it himself keys are cheaper than locks. 
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Puppets Made from Light Bulbs 


Alfred Wronkow dressing bulbs 
for a "social-light wedding." At 
left, the radio-tube clergyman 


LECTRIC-LIGHT bulbs and radio tubes Wronkow used common household items to 

form the basic materials with which Al- dress the principals and attendants at the 
fred Wronkow, of New York City, fashions fusing of “Claire Coppertop,” a dainty 
the amusing caricature figures shown above.  twenty-five-watt bride, and “John Glasstum- 
For the “social-light”” wedding scene pictured, my,” her husky seventy-five-watt groom. 


- 


Flexible Engravings 
Used in Printing 


BECAUSE the demand for metals in 
Germany far exceeds the supply, 
scientists have developed a substitute 
for the copper and zinc normally used 
in making engravings for reproducing 
photographs and other illustrations 
Made of a rubberlike composition 
which is flexible, the engraving is pro- 
vided with an adhesive backing which 
is protected by a sheet of gauze dur- 
ing shipment and handling. 


Particles of Smashed Atoms 
Traced by Special Camera 


SIXTY-SIX Separate photographic plates are em- 
ployed in an atom camera with which Prof. T. R. 
Wilkins, of the University of Rochester, Rochester, 
N. Y., hopes to gather new scientific data on the re- 
pulsive force within the nucleus of an atom. Bom- 
barded in a cyclotron, or atom smasher, atomic par- 
ticles enter the circular camera, approach a cen- 
tral target, and are “scattered” through pinholes in- 
to one or more of sixty-six slots, each of which has 
a photographic plate bearing a special emulsion on 


, Engraving plate of synthetic flexible mate 
Which the atom particles leave “tracks.” 


rial, compared with an ordinary metal plate 
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Searchlight Mirror 
Creates Odd Photo 


WHILE a visitor at the Mu- 
seum of Science and Industry in 
New York City was examining 
1 forty-four inch parabolic mir- 
ror on display there, an alert 
photographer snapped the curi- 
ous photograph at the right. The 
giant mirror, designed for use in 
huge searchlights that project 
1,000,000-candlepower light 
beams, is one of the attractions 
in the museum’s hall of optical 
science, along with scores of dis- 
plays including a miniature 
working model of a glass-manu- 
facturing plant, graphic demon- 
strations of refraction, reflec- 
tion, and other optical principles, 
and effects of polarized light. 


The reflection in the parabolic mirror gives a Siamese-twin effect 


# 


Thirty-Foot Bridge Model Carved by Hand 


CARVED entirely by hand, a _ thirty-foot 
wooden model of the Delaware River bridge 
that connects Philadelphia, Pa., and Camden, 
N. J., was recently completed and put on dis- 
play by Dominick de Gregorio, of Philadel- 
phia, after a total of nearly 15,000 hours of 
labor extending over a period of six years. 


Although the model span is made entirely of 
balsa, a wood lighter than cork, it tips the 
scales at more than 600 pounds. The only 
tools used in the construction of the minia- 
ture bridge reproduction were razor blades 
and a set of specially designed knives which 
the model builder made himself. 


~*~ . 
* * 


Dominick de Gregorio with his model of the Delaware River bridge at Philadelphia, Pa. He worked six years at it 
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BY BERTON BRALEY 


The thing that makes a Champion is obvious enough; 
It isn't any mystic prestidigitator’s stuff: 

It's nothing more than giving to whatever be the chore 
The power that is in you—and a small scintilla more. 


It isn't any wizardry, it’s not a magic gift, 

It's merely lifting honestly the load you have to lift, 

Or, in the game you're playing, if is using all your stores © 
Of ‘grittand nerve and energy—and just G trifle more. 


The thing. that-makes a Champion is simple, plain, and clear; 
It's never being “almost,” “just about,” or “pretty near” —— 
It's summoning the utmost from your spirit’s inner core: e 
And giving every bit of it—and just a little more." 


“Thot little more=how much it is!" As deep and wide and far 
As that enormous emptiness from dunghill to a star; 

The gulf between the earthbound and the eagles as they soar, 
The Champions. who give their best—and one iota more! 
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Streamline Apartment Has Glass Walls 


| 
Ultramodern dining room if 
with legless table  sus- 
pended from the ceiling 
by a luminous glass tube 








Drawings below show de- 
tails of the revolving 
bookcase built into the 
wall between the living 
room and the bedroom 


























ROLLER 


BOOKCASES 
CAN BE 


LEGLESS dining-room table 
A suspended from the ceiling by 
a internally lighted glass tube, a 
streamline desk with radio, barom- 
eter, thermometer, and clock built 
into a desk-top dashboard, a circu- 
lar wall bookcase that revolves to 
allow volumes to be reached from 
either the bedroom or the living 
room—these are some of the out- 
standing features of a model apart- 
ment designed by Count Alexis de 
Sakhnoffsky, well-known industrial de- 
signer. Set up for display in a New 
York City department store, the ultra- 
modern apartment utilizes various new 
plastic materials, glass walls lighted 
from behind by fluorescent lamps, anda 
circular fireplace set in the wall be- 
tween the dining and living rooms so 
that it may be seen from either. 











Liquid Jewelry Cleaner 
Makes Diamonds Shine 


DIAMOND rings, bracelets, brooches, 
clips, and other articles of jewelry are 
said to take on a brilliant sparkle and 
luster when treated with a liquid jewelry 
cleaner recently marketed. Included in 
the kit with the chemical cleaning fluid att : , 
are a polishing cloth and a tiny brush for : “% GN 
applying the liquid in crevices. Cleaning fluid is applied with a tiny brush and a cloth 
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Most dreaded of all the creatures inhabiting 
the sea, to landlubbers at least, is the shark 


ASTING for bluefish off Fernandina, 

Fla., not long ago, an angler lost his 

footing and slipped overboard. In- 

stantly a school of blues thronged 

around him like a pack of hungry wolves. 

He fought desperately in the churning water, 

but before help could reach him, he was lit- 

erally torn apart by the sharp teeth of the 
ferocious horde of fish. 

Except possibly in the case of sharks, this 
savage, rapacious streak in many varieties of 
fish has scarcely been recognized. Every one 
takes for granted the ferocity of lions, tigers, 


* 


This photograph of a sawfish in shallow water shows its dangerous sharp-toothed weapon 
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For Sheer Savagery, 


Fish Are Unequaled 


by Any Land Animals 


By 
C. BLACKBURN 
MILLER 





julls, and other land animals, although 
few species will actually attack man 
vithout some provocation. Yet the av- 
rage person is completely unaware that 
sh exhibit a savagery and voracious- 
less unparalleled among any other liv- 
ng creatures that inhabit the earth. 
Take that gangster of the deep, the 
wordfish. Although his daily diet con- 
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sists mainly of small butterfish, 
he’s a fighter at heart. Mariners 
have seen 500-pound swordfish 
battling forty-ton whales, in a 
sea dyed red with blood. Sword- 
fish have attacked many a ves- 
sel, driving their four-foot dag- 
gers through stout oak planking. 

Capt. Alfred Cyr of the sloop 
George A can testify to the 
savage temperament of the 
swordfish. Once, he told me, he 
harpooned one and set out in a 
dory to kill the fish with a lance. 
Without warning the swordfish 
turned on the dory, charged 
ahead, and thrust its sword clean through the plank- 
ing, as easily as a butcher skewers a roast. Cyr was 
struck on the chest by the sword, which would have 
sliced its way through his body if he had been stand- 
ing a foot closer. 

While cruising off the eastern tip of Long Island, 
N. Y., Capt. John Maxson had almost as narrow 
an escape when a harpooned swordfish drove its 
spear through the dory planking just at the water 
line. Thinking quickly, Maxson grabbed a line, 
threw a couple of half hitches around the sword, 
and hung on to the thrashing fish until help arrived. 

Very few people seem to be aware of the fact that 
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marlin are almost as dan- 
gerous as swordfish, although 
they are equipped with a round- 
ed rapier instead of a flat, point- 
ed sword. Blue and black mar- 
lin, growing to a weight of 
1,000 pounds or more, 
have been known to at- 
tack boats without the 
slightest provocation. 
Only a few months ago, 
passengers aboard a 
cruiser bound for Bimi- 
ni suddenly felt a thud- 
ding shock. Going be- 
low to investigate, the 
captain discovered the 
bill of a marlin protrud- 
ing through the hull, its 
point buried within the 
metal gas tank. 
Ferocious as they are, 
neither the swordfish 
nor the marlin possesses 
the terrifying dental 
equipment of the shark. 
Just why some persons, even those who pose 
as authorities, insist that sharks will not at- 
tack human beings, is a mystery to me. For 
there have been numerous authenticated in- 
stances where white, blue, brown, tiger, and 
mackerel sharks have attacked and killed 
swimmers. In Australian waters, safety of- 
ficials have been forced to inclose whole bath- 
ing beaches with strong, sharkproof nets. 
Owing to a primitive nervous system, 
sharks appear to be unaffected by either pain 
or shock, and will continue to attack until 
completely exhausted through loss of blood. 
The only way to down them is to hit a vital 
spot such as the brain or heart. 
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SPORT FOR OCEAN HUNTERS 
The angler at the left is engaged in a 
battle with a swordfish. Below, a shark 
being dragged in after a stiff fight. 
In circle, the business end of a tarpon, 
showing the cutting plates on the jaw 


A few years ago, I 

was fishing from a 

small scowlike boat off 

the flats near Cape Sa- 

ble, Nova Scotia, with 

Sam Bonnell, well- 

known sportsman and 

angler. One morning 

we sank an iron into a 

large tiger shark and 

were scudding along in 

its wake as it headed 

seaward, the forty-foot 

harpoon line taut as a 

fiddle string. Suddenly, 

without warning of any kind, that shark cir- 
cled and came straight for our frail boat. 

Bonnell drew his .45 caliber service auto- 

matic and I raised my .25-20 repeating rifle. 

Together we began a barrage at the shark 

while it was still about twenty feet away. I 

saw the bullets plow into its body, but we 

might as well have been using bean shooters 

for all the good it did in halting the shark's 

charge. Bonnell swung our little craft’s stern 

to the oncoming shark. As we crouched in the 

bow, our weight raised the stern several feet 

from the surface just in time to meet the giant 

fish, which smashed into the boat and splin- 

tered the stern with (Continued on page 211) 
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Tiny Bombs Put Sodium in Vapor Lamps 


I i bombs, exploded in- 
side light bulbs, are be- 
ing used to put the sodium 
4 in sodium-vapor lamps for 
highway illumination, in a 
method developed recently 
by General Electric re- 
search engineers. Because 
sodium is so active chemi- 
cally and tends to combine 
directly with most non- 
metallic elements, it must 
be placed within the glass 
* lamp bulb without exposing 
it to the air. This is done 
by running the sodium 
through a complicated dis- 
tilling process which ends 
with one eightieth of an 
ounce of the element sealed 
in a tiny glass bomb. After 
the miniature bomb is 
placed within the tubular 
glass lamp, the air is drawn ’ 4 
from the latter, and a high- 
frequency coil placed 
around the tube. Heat in- 
duced by this coil gradually 
raises the temperature of the sodium 
until it bursts its glass container and 


‘ 


fo, I frees itself within the lamp. Since it is 
a a only six one-thousandths of an inch 
t off thick, the glass bomb casing shatters 
Sa- into dust, which can safely be left with- 
with in the lamp. Before the development of J 
yell- the miniature-bomb method, the sodium Tubular sodium-vapor lamp bulb and the miniature bomb 
and was distilled separately into each lamp. that is exploded inside it. Above, distilling sodium into bomb 
ning 
to a ir | 
om ig we Nig Homemade Chair 
idea y Ke * Has Seventeen 
=* ee ee, 1% Aids to Comfort 
cir- o Be Te. COMFORT-LOVING Bill Por- 
4 = = “a sR otter, East St. Louis, Ill., handy 
uto- wip yt Ss ¥ man, takes no chances on 
rifle. ae te ieee? having to get up for any- 
ark ag ‘ - thing once he’s settled in his 
y- I a — , . * easy chair. For the chair, 
, we , en, - which Porter designed and 
ters ~ —— rs built, is equipped with seven- 
irk’'s . teen convenient accessories, 
tern +. including a radio, bookcase, 
| the ¢ ss > Ai f- electric fan, shoe-shining and 
feet ; rf [=>  pipe-smoking equipment, and 
iant “ ene : compartments for food and 
olin- eee ae ar beverages. A pull on a “gear- 
211) bee Cae OR SN OEE 7 shift” lever lowers the back, 
Bill Porter taking it easy in his homemade easy chair. Note gearshift’ converting thechair into a bed. 
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Tank Walks Tight Rope of Bridge 


LIKE a Gargantuan beast stalking along a 
giant's tight rope, an armored Russian tank 
is pictured in the unusual photograph above 
crossing a stream by rumbling over the tops 
of the piles of a dismantled bridge. The shot 


Giant Cross-Word Puzzle 


WHICH is the largest 
ever made? A leading candidate, now on 
the market, is a puzzle embodying 3,071 
words. Said to require the average fan a 
year to solve, the puzzle measures thirty- 
four by twenty-eight inches. Answers are 
supplied in a sealed envelope. 


Novel Shoe-Whiting Aid 


PLACED between the 
summer sport shoe, at 


cross-word puzzle 


sole and upper of a 
any point along the 
a metal plate of specially de- 
shape makes it easy to apply shoe 
whiting without getting it on the sole. 


sole or heel, 


signed 


Piles 


was made during the filming of a motion 
picture built around the activities of the Red 
Army, for release as part of a celebration 
marking the twenty-first anniversary of the 
founding of the Soviet fighting forces. 


HERE /Tis- Tuy Lhéo one / 


J 41-105 C+ “YL ie | 


This puzzle is designed to take you a year to solve 
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Projector Makes Living Movies 


tA 4 Ec Wa | 


A 


VOICE AND 
LIGHT CONTROLS @ 


SUBJECT SHAVES 
WITHIN BOOTH 


MONSTER magic lan- 
tern that uses liv- 
ing models for its 


subjects, instead of films or 

slides, is making its debut 

at the New York World’s 

Fair. Just as a post-card 

projector displays small 

opaque objects, so the new 

device, called a “magna- 

scope,” throws a highly en- 

larged image of a man’s 

face upon a translucent screen. Meanwhile, a 
microphone picks up the voices of the sub- 
ject and operator, and the audience hears 
them through a loudspeaker, so that the ef- 
fect is that of a talking motion picture pro- 
jected as fast as it is produced. 

In its first application, the magnascope 
gives spectators a close-up view of what hap- 
pens when a man shaves with an electric 
razor. Unshaven chins look like forests of 
tree stumps upon the screen, ‘and the bristles 
fall like cordwood as the razor sweeps across 
them. 

Chosen at random from crowds of visitors 
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DOTTCD LINE SHOWS 
PATH OF LIGHT FROM 
no SUBJECT TO SCREEN 


As a volunteer tries out an electric shaver in 
a booth, fair visitors see his enlarged image 
reflected by mirrors on the translucent screen 


GREATLY MAGNIFIED 
IMAGE APPEARS 
IN NATURAL 

COLOR 


, 


to the exhibit building, a subject sits within 
a booth where powerful spotlights illuminate 
his face. His reflection from a slanting mir- 
ror is picked up in turn by a series of con- 
densing and magnifying lenses, and two 
larger mirrors. The last mirror reflects the 
image to the screen, where the audience sees 
it. By adjusting the positions of the mirrors, 
the operator regulates the degree of magnifi- 
cation, which the inventor, William Herr- 
schaft, declares may be stepped up to as 
many as thirty diameters without distortion. 
Spectators may peer also through a window 
of the projection booth and see the subject. 
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A new student arrives 
; to enroll at the seal 
etm college and is met by 


es 


aa President Mark Huling 











In the main classroom, below, under- 
graduates study juggling, diving, and 
other tricks. Fish reward good work 


School days past, he 
leaves with a diploma 


a 


DoE tie: 










n| of a Trained Seal 


rrives 
> seal 
vet by 


duling 





BILITY to swim and a liking for raw 
fish are the sole entrance require- 


ments at a novel school in Kingston, 


se 
> 
ce 


; 
s N. Y. Here, separated by a continent from 
' their home off the California coast, seals are 
2 trained to juggle balls, blow horns, balance 
& vater-filled glasses, and perform a wide va- 


‘iety of other tricks during their course of 
study at what is said to be the largest “seal 
ollege” in the world. The main classroom 
oasts of a large swimming pool, a bathtub, 
i high-diving board with an open-stairway 
ipproach, and wall racks for balls, rings, and 


* 1UGUST, 1939 
e 






Rolling a ball back and forth along a 
grooved stick is a hard stunt to learn 


"And this is a ball."’ A student 
looks over the school equipment 





other paraphernalia. Here the ani- 
mals learn their lessons under the 
expert guidance of Mark Huling, who 
has been training seals for twenty 
years. When starting their academic 
careers as ‘“green’’ freshmen, the 
aquatic collegians range in age from 
five to fifteen, and weigh in for their 
initial physical exam at around 200 pounds, 
stripped. After an elementary period in 
which they become acclimated and learn to 
acknowledge Huling as the boss, the flippered 
frosh graduate to sophomore status and be- 
gin learning simple tricks, each of which re- 
quires several weeks of repetitious study, a 
half hour each day. Rewards for good de- 
portment and high marks take the form of 
fresh fish. By the time they are seniors, the 
seals have demonstrated the benefits of edu- 
cation, since their untrained value of $100 has 
soared to as much as $4,000. 
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INVENTORS PROPOSE STRANGE PLANS 


S THE windmill coming back? With strange, un- 
conventional types, inventors are seeking to adapt 
it to a modern age. Their experiments may bring 
new success in man’s effort for 800 years or more 
to harness the wind for power. 

Centuries ago, people milled their flour, sawed 
wood, and pumped water with the picturesque Euro- 
pean windmills whose enormous ‘‘sails’’ swept from 
earth to sky. This country contributed the smaller 

European-type windmills like this have and more practical narrow-bladed type that pumps 

enormous sails that sweep the air in water on farms today. A new miniature design 

circles sixty to eighty feet in diameter shaped like an airplane propeller charges storage 
batteries for radios and for lighting rural homes. 

To provide power on a larger scale, giant struc- 
tures envisioned by modern designers would reach 
heights where winds constantly blow. One inventor, 
Hermann Honnef, proposes to mount 500-foot 
wheels, with spokes that serve as vanes, upon high 
towers. A single “skyscraper windmill” of this type, 
he estimates, would generate enough electricity for a 
city of 100,000 inhabitants. Another designer, Peter 
Bendmann, offers plans for a pair of giant windmills, 
connected at right angles to each other and arranged 
to move around an endless track so as to obtain 
maximum power in wind from any direction. 

At Burlington, N. J., recently, a spool-shaped rotor 
ninety feet high strained at its moorings with a ten- 
ton horizontal pull, when an electric motor spun it in 
the wind. The inventor, Julius D. Madaras, plans 
to mount twenty such rotors on flat cars, and make 
the wind propel the whole train around a circular 
track. Dynamos geared to the car wheels would 
generate many times the amount of power needed to 
turn the rotors, and the surplus would be marketed. 


Primitive wind power plants in Greece 
with their delicate sails and rigging 
offer a contrast with familiar kinds 


Americans can design 
windmills to beat the 
Dutch. As this photo- 
graph proves, the more 
efficient narrow-blade 
type has even invaded 


the land of the dikes [i &_ Sax ta x . 
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»r|Harnessing the Winds 


TO BRING THE OLD DUTCH MILL UP TO DATE 


Hermann Honnef 
and,a model of the 
500-foot wind 
wheels he proposes 
to erect on tall 
towers. At far right 
is a rotor-type 
“windmill” recent- 
ly tried out. Twen- 
ty of these on flat 
cars would run 
around a track to 
generate electricity 


POWER FROM ANY WIND 


This is a model demonstrating the plan of 
Peter Bendmann for a pair of huge wheels 
which adjust themselves to face the wind 
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Boardwalk 
Wheel Chairs 
Have Radios 


IF CONVERSATION lags, 
or the sound of the surf 
pounding onto the beach 
becomes too monotonous, 
passengers in wheel chairs 
used on the boardwalk 
promenade at an Atlantic 
seaside resort can lean 
forward, flip a switch, and 
sit back to listen to music, 
drama, political speeches, 
or even weather reports 
on how hot the day is 
back home. For the chairs 
are now equipped with 
built-in, battery-operated 
radio receivers installed 
at the front of the wicker 


; 
¥ 


Ww 3 


AN 
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a 
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Seashore vacationists tune in to see what the wild air waves are saying bodies of the vehicles. 


Budding Tree Surgeon 
Collects Driftwood 


App driftwood to the ever-growing list of un- 
usual things that hobbyists are collecting. Four- 
teen-year-old Marvin Gerard, of Owosso, Mich., 
who plans to be a tree surgeon when he grows 
up, spends his spare time on the shores of Lake 
Huron collecting driftwood in queer shapes that 
resemble dogs, cats, birds, human profiles, and 
other objects. 


Marvin Gerard with some of his trophies from Lake Huron 
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Screwed counterclock- 
wise into a fragment 
of pipe, this tool 
grips and removes it 


Novel Extracting Tool 
Grips Broken Pipe 


REMOVING the stubby ends of broken 
pipes is made easy with a handy tool 
now on the market. Made of the finest 
steel, the unit is threaded in the reverse 
direction from the normal. Screwed 
counterclockwise into the pipe end, it 
takes a grip on the metal and makes it 
a simple task to turn the pipe stub out 
in the direction of its threading. The 
pipe-extracting tool is shown in use in 


the photograph above. An ordinary 


wrench is used to turn the device. 
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Everything Works on this Engine Model 


ORE than 6,000 sep- 
M arate parts are in- 
cluded in the remarkable 
live-steam model locomo- 
tive built by Art Jen- 
nings, of Carmel, Calif., 
in his home workshop. 
Three years ago, Jen- 
nings started his project, 
modeling his locomotive 
after a Southern Pacific 
4-8-4 mountain type, de- 
tailed plans of which he 
secured from the rail- 
road’s engineering de- 
partment. Before he fin- 
ished, Jennings had spent 
about 10,000 hours of 
work studying engineer- 
ing, building a _ small 
foundry for casting scale 
parts, and assembling 
the units into the finished 
100-pound model. Besides 
the usual small tools, and 
the special equipment 
which he_ constructed 
himself, his shop equip- 
ment consisted of a 
screw-cutting lathe, a 
small, bench-type drill 
press, and a seven-inch 
metal shaper, all stand- 
ard home - workshop 
equipment. Built to half- 
inch scale, the locomo- 
tive boasts a fully equal- 
ized air-brake system, 
Walschaert valve gear, 
scale water and air Art Jennings, of Carmel, Callif., (right) explains his nearly finished steam- 


pumps, reverse gear, and powered locomotive model to a friend. He made each of its 6,000 parts by 
countless other features. hand. The complicated valve system is detailed in the lower photograph 





Press Molds Hamburgers 
into Uniform Size 


HAMBURGERS are shaped to uniform size 
and thickness by the hand-operated ma- 
chine pictured at the left. Ground meat, 
scooped up with a dipper or other measur- 
ing unit, is deposited on the machine on top 
of a sheet of waxed paper. When the 
handle is pulled down, the meat is pressed 
into a flat, patty shape. As the handle is 
released, the waxed paper and the ham- 
burger are ejected onto a tray attached to 
the machine. By making the meat cakes 
all of the same size and thickness, the 

Short-order cooks will appreciate this hamburger presser cooking time of each becomes uniform. 
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Piano Students Use Giant Keyboard _ ’ 


Ss 33£7 


Literally “running up the scales" to learn them. The keys are 3) 
treadles which operate tuned tone bars like that seen at left 


HEN Arthur Zahorik, a high-school music 

teacher in Milwaukee, Wis., tells a student to 
“run up the scales’ he means it literally. For on the 
classroom floor stands a two-octave model of a giant 
piano keyboard, with white keys a foot wide, upon 
which students step to demonstrate their mastery of 
chords and scales. Each of the keys is actually a 
treadle which, when depressed, closes an electrical 
contact, causing a metal rod to strike a tuned metal 
plate and sound the correct note. 





Whirling Wiper 
for Windshields 


WHIRLING at controllable 
speeds up to 2,500 revolutions 
a minute, a rotary windshield 
wiper for airplanes, trucks, 
busses, and boats clears a 
circular field of vision with 
blades that are invisible when 
in action. Mounted directly on 
the windshield, and driven by aaa pees : ta 
an electric motor, the driving ~_” 9 en 
head passes through a hole ae ——— us 
in the glass and carries the a ee a 3 th 
wiper blades. In winter, de- 53 “ ~ As 
icing fluid can be fed to the —— — : Br 
edges of the blades. A flexible cable driven by a motor whirls the windshield-wiper blades on 
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Now he has six men working with 
him at the novel craft. Most of 
them ore invalids like himself 


RAFTSMANSHIP and enterprise have 
given a new start in life to Remi Des- 
rivieres, fifty-year-old invalid in an Ot- 

tawa, Canada, hospital. When he was strick- 
en with an illness that deprived him of the 
use of his legs, he took courage from the fact 
that his hands remained nimble and talented. 
As a pastime, he fashioned several models of 
British crowns in honor of the visit of the 
King and Queen of England to Canada. 
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Friends praised the 
quality of his handi- 
work, and he deter- 
mined to start large- 
scale production. En- 
listing the aid of 
other invalids, Des- 
rivieres formed the 

Royal Crown Syn- 
dicate,” with him- 
self as president, to 
manufacture and sell 
the decorative novel- 
ties. From a wheel 
cnair in the hospi- 
tal, he has been di- 
recting the six-man 
force that helps him 
turn out the crowns. 
Made in three sizes, 
each consists of 172 
different parts. Gold paint covers a frame- 
work of heavy cardboard, glued together, and 
multicolored pieces of glass accurately sim- 
ulate the British crown jewels. White absorb- 
ent cotton, wound on wire and spotted with 
black, represents the ermine at the base of 
the crown; and a lining of red velvet en- 
hances its appearance. The invalid execu- 
tive is looking now for new craftwork prod- 
ucts to keep his “factory” humming. 











Foot Pads Prevent Bathtub Falls 


TO PREVENT dangerous bathroom acci- 
dents due to falls on slippery tile or porce- 
lain, Miss K. W. Hoegger, of Weehawken, 
N. J., devised the handy safety foot pads 
shown at the right. Fitted with a shredded- 
cork surface, said to insure a better grip 
than sponge rubber or similar materials, 
the pads are slipped over the feet and held 
in place with elastic bands. Worn while 
bathing, the pads reduce the danger of slip- 
ping while getting into or out of the tub. 


Adhesive-Tape Cutter Fits on Roll 


ADHESIVE tape is easily cut from a roll with the aid of an at- 
tachment now on the market. Supported on two arms that fit 
between the adhesive roll and the sides of its metal spool, a cut- 
ting blade rests on the tape, making it a simple matter to rip off 
the adhesive in any length desired, by drawing it across the 
keen blade edge. The cutter moves toward the center as the roll 

of adhesive is used up. 





No danger of slipping in the 
Curved arms hold blade ontape tub. She wears foot pads like 
for cutting, as seen at right those shown at the upper left 


Rubber “Balloons Keep Food Fresh 


DRESSED fowl, meats, and other perishable vacuum packing container, which sucks in 
foodstuffs are now packed in sealed rubber’ the fabric to form a bag. The food is then 
“balloons” to prevent air from spoiling them inserted, and the bag ends closed over a 
before purchase by consumers. A piece of vacuum hose that removes all air from the 
thin rubber is stretched over the mouth of a rubber food package, which is then sealed. 








Packing a chicken in rubber. The fowl is inserted in the “balloon” and sealed in after the air is withdrawn 
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TEMPERATURES in the Sahara Desert drop 
as much as 130 degrees between mid-after- 
noon and night. 


TRUCKS transporting valuable silks in 
New York City are equipped with burglar 
alarms. 


STREAMS in the United States develop 
419,000,000 horsepower as they flow to the 


Sea. 


OSTRICHES can kick in only one direc- 


tion, forward. 





WALT DISNEY'S animated moving picture, 
“Snow White and the Seven Dwarfs,” would 
have required 250 years to complete if one 
artist had made all the drawings. 


WATER in Great Salt Lake, Utah, is 
five times as salty as water in the Atlantic 
Ocean. 


HENS that lay 200 eggs a year require 
only ten percent more food than hens that 
lay 100 eggs a year. 
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MEADOW MICE breed so rapidly one 
pair could have as many as 1,000,000 de- 
scendants at the end of a year if none were 


killed. 
GOLDFISH do not develop tuberculosis 


even when fed large quantities of tubercu- 
losis bacteria. 


WALKING either east or west from one 
spot in Massachusetts, a pedestrian will 
enter Connecticut. 





TO 
CONNECTICUT 
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Aluminum Soft-Ball Bat 


SIMILAR in weight and balance to regula- 
tion wooden bats used in soft-ball games, an 
aluminum bat now on the market has the 
added advantage of being practically un- 
breakable. In addition, the manufacturers 
claim the aluminum-alloy bat has a much 
longer life, cannot be damaged if left out- 
doors, and will not warp nor splinter. 


Hammer Has Clip-On Brush 


A NEW stoneworker’s tool now available 
combines a chipping hammer with a wire 
cleaning brush, as shown below. Mounted on 
the hammer head by an easily operated 
clamp, the steel-bristle brush can be removed 
for replacement when worn out. 

















City Cabinetmaker Runs 
Sidewalk Boat Shop 


NLY a few blocks from the Empire 
State Building, on one of the busiest 
streets of New York City and a mile 
or so from the nearest water, an enterprising 


craftsman makes rowboats and sells them 
like groceries or newspapers at a sidewalk 
stand. With lofty buildings on all sides, with 
tens of thousands of persons a day passing 
in an endless stream, Eddy Faerber, 
proprietor of this strange business, 
makes the boats in his basement shop, 

and when a customer arrives, emerges 

to dicker with him on the sidewalk 
while traffic roars past. He has built 

and sold more than 5,000 rowboats at 

this one spot in the heart of America’s 
biggest city. 

Originally, Faerber was a cabinet- 
maker who spent his spare time in 
summer months rowing for fun and 
exercise. During a lull in work, one 
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spring, he constructed a twelve-foot skiff. 
The craft had such a trim appearance, he 
placed it on the sidewalk to attract attention 
to his cabinet shop. Instead of attracting just 
attention, it attracted a customer who paid 
twenty-two dollars for the boat. Faerber re- 
placed his “advertisement” with another boat. 
From then on, throughout the summer, his 


A Faerber boat meets the "Mercury" 
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ing in the basement 
shop where he makes 
rowboats to sell at 
his sidewalk stand. 


GEORGE FENTON 


rowboats sold almost as fast as 
they were displayed. Cabinet- 
making was relegated to the 
position of a part-time job and 
rowboat building became Faer- 
ber’s main business. 

While most of his sales are 
made to persons living in the 
vicinity of New York City, cus- 
tomers have bought boats for 
use as far away as Maine and 
Canada. 

A few years ago, a Canadian 
lumberman, who was visiting 
relatives in New York City, 
stopped to look over Faerber’s 
boats. He was searching for a 
sturdy, flat-bottomed craft in 
which to explore small streams 
far back in the Canadian wilderness. One of 
the models he saw at the “rowboat corner” 
filled the bill exactly. He bought it and 
shipped it 600 miles north to the starting 
point of his expedition. The next year, he 
called on Faerber again and reported that 
the “‘sidewalk”’ boat had stood up splendidly 
under hard usage. 
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When acustomer appears, Faerber emerges inthe open-air 'showroom" 
9g 


Another time, the owner of a summer 
camp in Maine bought twelve boats all at 
one time. Before nightfall, he had them 
loaded on a truck and rolling north toward 
their destination. To take care of such 
emergencies, Faerber has a reserve supply of 
boats, piled up like saucers, in a back room 
of his shop. Even (Continued on page 214) 
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Burnt-Match Portraits 
Made as Novel Hobby 


MAKING portraits with burnt matches 
is the unusual spare-time hobby of H. E. 
Moulds, a hairdresser of Worthing, Eng- 
land. Building up the faces of his sub- 
jects by placing matches side by side, 
Moulds uses the burnt ends to provide 
the shading for hair and facial features. 
One of his unusual works of art is a pic- 
ture of Prime Minister Neville Cham- 
berlain. He is shown at the left putting 
the finishing touches on a match portrait 
of Winston Churchill, British statesman. 


Lightning Not So Fast, 
New Speed Tests Show 


“QUICK as lightning’’ used to mean 
simply as fast as anything you could 
imagine. Now J. M. Meek, University of 
California physicist, reports actual meas- 
urement of the speed of lightning. His 
figure: 22,000,000 miles an hour, or about 

7 30,000 times the velocity of sound and 
H.E. Moulds at work ona portrait made from burnt matches one thirty-first the speed of light. 


Lever Adjusts Mattress to User's Weight 


PULLING a lever on the side of a novel’ sion for sleeping. The levers, which can be 
spring mattress now on the market adjusts moved while lying in bed, operate mecha- 
the springs to any desired degree of hard- nisms that increase or decrease the tension 
ness. In the double-bed type illustrated be- of the springs. 
low, two separate units, each work- 
ing independently of the other, are 
installed on opposite sides of the 
bed at the head end. Thus two per- 
sons can enjoy individual sleeping 
comfort even though one is a 
heavyweight and the other of light- 
er proportions, since each can move 
a lever to adjust the spring on that 
side to the most comfortable ten- 























The lever on the 
side of the mat- 
tress controls the 
spring tension. 
Above, double-bed 
springs showing 
individual control 
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How a Diver Looks to the Fish 


built 
Wellesley 
College, spectators can now study the under- 


THROUGH an observation window 


into a new swimming pool at 
water technique of expert swimmers and 
livers. A sample of what they see is shown 
by this remarkable photograph of a diving 
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girl, planing like a submarine ahead of a 
train of air bubbles. Reflection of light from 
the underside of the water’s surface gives 
the curious illusion that the picture is up- 
side down. Invert it, and the girl will ap- 
pear to be skyrocketing out of the pool. 
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Note the tiny remote-control electric motor and gear 
“throttle” 


on this plane's engine 


77——__ FLY FROM 


Getting ready for a radio- 
controlled flight at Model 
Airport. The plane's re- 
ceivers must be adjusted 
to the proper wave lengths 








By ANDREW R. BOONE 


VER ‘Model Airport,” a 600-foot- 

square field near Los Angeles, 

Calif., a pilotless airplane banked 
gracefully into the wind, approached a 
little group of eager observers beside the 
runway, and, with its engine idling, glided 
in for a perfect three-point landing. 

The observers were some of the 300 
members of the Gas Model Airplane Asso- 
ciation of Southern California who gather 
at Model Airport to fly their little planes. 
Statistically, the association represents 
only a few of the 3,000,000 Americans 
who annually invest nearly $4,000,000 in 
strips of balsa wood, in silk, midget gaso- 
line motors, and other paraphernalia that 
go into model airplanes. Yet, the pilotless 
plane that they watched was not “just 
another” of the countless models you 
might run across. It was completely radio- 
controlled, and of a type on which this 
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MINIATURE AIRPORT 
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organization has concentrated with astonish- 
ing success in recent months. 

Built by Nathan R. Smith and Gregory 
Toben, of the association, it contained two 
tiny radio receivers, one to control the en- 
gine speed, the other to steer the plane. Two 
small transmitters on the ground sent up 
signals that controlled the gasoline-powered 
plane at the will of its “pilot.” 

The model makers will explain to you that 
tiny electric motors in the model, geared at 
a ratio of 3,000 to one, work the controls 
smoothly and slowly. The little receivers 
use ‘‘thyratron” tubes, which actuate relays 
to permit current from batteries to flow to 
the control motors when—and only when 
the receivers pick up the signals from the 
transmitter. 

Each receiver with its relay weighs only 
five and a half ounces. Smith himself devel- 
oped the two-ounce coils—each containing a 
mile of wire—that made the relays possible, 
and brought the full weight of the double- 
control radio equipment down to only two 
and a half pounds. 

Before each flight, Smith and Toben mount 
two collapsible steel fishing rods across the 
tops of a pair of poles resting in sockets on 
the rear of a light truck. These rods serve as 
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A radio-controlled job 
coming in for a dead- 
stick landing with the 
assistance of its owner 


the antenna for the trans- 
mitters housed in a portable 
cabinet. One transmitter is 
tuned to four and a half 
meters, the other to five meters. 
Carefully, the plane’s receivers are adjust- 
ed to the sending frequency. Checking com- 
pleted, the engine is started. Smith touches a 
button on the transmit- 
ter. The rudder moves 
slowly. He depresses both 
buttons and releases one, 
and the motor begins to 
speed up. The plane rolls 
out to the runway and, 
as the rudder is returned 
to neutral, he presses 
one of the buttons again. 
The tiny ship swings into 
the wind, and with a 
mounting roar takes off 
in a steep climb. 

Could you peer into 


Nathan Smith checks 
the voltage of the 
batteries that power 
the receivers in his 
radio-operated plane 
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the fuselage during the flight, 
as the ground operator pushes 
the proper combination of but- 
tons for speeding up the mo- 
tor, you would see one of the 
relays close. Current would run 
to one of the control motors, 
which would turn a chain of 
tiny gears to advance the spark 

the equivalent of the throttle 
in this two-cycle motor. A sim- 
ilar mechanism would turn the 
rudder right or left. 

In due course, when you're 
weary of bending your neck 
to follow the flight, the right 
combination of buttons is 
pressed, and the plane glides 
down to a graceful landing. 
Since the tail wheel is attached 
to the rudder shaft, the opera- 
tor steers the plane right back 
along the tiny runway to its starting point. 

But Smith and Toben claim no extraordi- 
nary qualities for their handiwork. Each new 
plane is an “experimental job,” as most any 
model builder will tell you. For example, 
William Atwood and Ira J. Hassad, also 
members of the California club, describe their 
newest creation as just that. It barely tips 
the scales at four and a half pounds when 
fueled with two ounces of a gas-and-oil mix- 
ture and loaded with radio equipment. Its 
single wing, weighing eleven ounces and held 


A 


a receiver and (bottom) relay to 








How the radio equipment and motors actuating rudder and en- 
gine speed are mounted in the fuselage. At right, close-up of 


Four remote-control radio planes get set to 
take off from ‘Model Airport," near Los 
Angeles. Gasoline engines propel them all 


in place by rubber ban 
from tip to tip. 

Near-by on the field, they are warming up 
their plane. It is known as a “‘single,’’ hav- 
ing only one receiver, hooked up through a 
motor and worm drive to the rudder. De- 
signed to maintain flight normally in a 
straight line, small springs hold its controls 
in neutral. To make it turn in flight, the 
radio-relay-operated rudder is moved to right 
or left. Its co-builders are working now on a 
more complicated model. 

Lightness character- 
izes all the miniature 
planes. Stripped of its 
radio equipment and 
gasoline motor, the 
plane built by Atwood 
and Hassad weighs 


s, stretches eight feet 






controls in motion 
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barely two pounds. Its one-seventh-horse- 
power motor keeps it aloft a half hour on 

| two ounces of fuel. Irwin Ohlsson, another 
Model Airport experimenter, lashed two to- 

mato cans into the narrow fuselage of his 
high-wing monoplane, filled them with gaso- 

line, sent the ship aloft one morning, and 

watched it flash around the field for eight 

and a half hours before it glided to earth. 

I asked several of the assembled model 

builders what they planned to build next. I 

was ready to agree that “‘single’”’ and ‘‘double”’ 












IMPLY by twirling a _ telephone-type 
S dial, Joseph Raspante, radio service 
man of Brooklyn, N. Y., puts a radio-con- 
trolled plane of his own design through its 
i paces. Unlike other models that must first 
go through a cycle of control impulses, 
S unless more than one transmitter and re- 
I ceiver are employed, his craft instantly 





obeys the dialed orders, ‘Stop,’ ‘“‘Down,” 
“Up,” “Left,” “Right,” and “Neutral.” 
S Measuring ten feet in wing spread, the 


model may be controlled at distances up 
to two miles from the five-meter transmit- 
ter and six-foot-high aerial used. 





“Pilot. Spins Tiny Dial | 
To Guide Radio Plane | 
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controls were fast approaching what they 
called perfection. To my astonishment, I 
learned ‘that several of them are planning 
“triple” controls. With these, an operator on 
the ground will be able to govern the speed 
of the motor, turn the rudder, move the ailer- 
ons, and even depress and raise the elevators. 

“And then,” offered Toben, “we hope to 
drop miniature bombs by radio, operate run- 
ning and landing lights, drop the landing 
gear for long-distance flights, and do almost 
anything at all.” 








As the telephone-type dial on this transmitter 
is twirled, the plane instantly obeys any one | 
of the six flying orders visible on the panel 








eS 


Joseph Raspante and assistants put his homemade remote-control plane through its paces in a test flight 
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Automatic Slide Changer 


DESIGNED to fit a standard-make projector 
for thirty-five-millimeter transparencies, a 
new automatic slide changer handles fifty 
slides at once in any prearranged order. Once 
the magazine of the unit is loaded, the slides 
are changed simply by pressing a plunger at 
the end of a flexible, thirty-inch cable. 


“Strap-Watch” Camera 
ls Worn on the Wrist 


LESS than an inch square, a tiny camera 
soon to appear on the market straps on the 
wrist like a watch. The camera boasts an 
F'/4.5 lens containing four elements, operates 
at shutter speeds up to a hundredth of a 
second, and focuses on objects from one fcot 
away to infinity. It carries a folding view 
finder and takes thirty-six pictures on a roll 
of film. A _ special enlarging kit permits 
“blowing up” the negatives, less than a quar- 
ter-inch square, to 600 diameters. 


Worn like a wrist watch, the camera has an F/4.5 lens 


Camera Makes Finished Picture 
in Less Than Two Minutes 


ANYONE can snap and de- 
velop a picture in less than 
two minutes with a camera 
just introduced. Besides tak- 
ing the picture, the camera 
also develops it, turning out 
a finished paper print ‘while 
you wait.” Up to fifty pic- 
tures are taken in one load- 
ing of the camera with a 
new, fast ‘‘direct-positive”’ 
paper. After an exposure is 
made in the usual way, a 
plunger is pulled, then a rub- 
ber bulb is squeezed to fill a 
built-in chamber with devel- 
oping liquid. Squeezing an- 
other bulb rinses the blank 
now a negative—which is 
then removed and quickly re- 
developed in a daylight tank 
fastened to the side of the 
camera, to give a finished 
positive picture. 
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Loading the two-minute pic- 
ture maker, at right. 
exposure, bulbs are squeezed 
in turn to develop and rinse 
the film. Negative is rede- 
veloped in tanks at one side 


After 


POPULAR SCIENCE 





Amateur Photographers 


“Swing-Top” for Tilt-Tops 
Tips Camera Sideways 


TO ELIMINATE the necessity of removing your 
amera from the tilt-top head of a tripod in order 
to reset it on its side, or at any new angle on the 
ixis of the lens, a handy ‘‘swing-top”’ has been de- 
veloped that permits making this change instant- 
ly to any desired angle. The unit, illustrated at 
the right and in the drawing below, consists of 
two sturdy aluminum sections, hinged at one 
end. The lower section has a threaded hole to 
take the tilt-top-head thumbscrew, while the other 
is fitted with a thumb- 
screw to hold the camera 
n the position wanted. 


Without removing a camera 
from its tripod, it can be 
quickly turned on its side 
with the "swing-top" unit 
illustrated at the right 





Titler Gives Trick Movie Effects 


All sorts of trick effects for movie titles can be worked out 
with the all-purpose titler shown below. Consisting of a sturdy 
frame in which various movable accessories may be mounted 
easily, the unit permits making titles of the revolving-drum or 
box variety, moving scrolls, “flop” and “turn-around”’ titles, 
and many others. A complete assortment of backgrounds ap- 
propriate for black-and-white and color movies is furnished, 
along with a selection of 150 stick-on title letters and figures. 


Film Agitator 
Set at an Angle 
Saves Developer 


A NOVEL inclined turn- 
table on which a developing 
tank is set revolves slowly 
to agitate the developing 
fluid so that it reaches all 
parts of a film, preventing 
bubbles and streaks on neg- 
itives. Because of the angle 
it which the tank rests, less 
leveloper is required, ac- 
ording tothe manufacturer, 
ind developing time is ma- : 
erially reduced. The device fe ee ee. 
S pictured above. The trick-effects titler set up for making 


haa 


a "turn-around" movie title 
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You don't have to be a walking encyclopedia to sift the true from the false in these posers. But 
don't be too confident of yourself until you've noted your answers and checked them on page 214 


“SHE LOVES ME - - 
SWE LOVES ME nroT” 


] Pick off all of a flower’s petals, and you 
will have removed the (a/ corona (b) 
corolla (c) curriculum (d) cornucopia. 


y A meteorologist (a) reads meters (b) 
collects meteorites (c) predicts weather. 


The kind of acid 
called (a) acetic 
muriatic. 


found in vinegar is 
(b) formic (c) carbolic 


You could use a bell crank to (a) play a 
tune on a carillon (b) start a balky car 
transmit motion around a corner. 


The world’s highest peak is Mount Ever- 
est, in the Alps (b) Pyrenees (c) 
Apennines (d) Himalayas (e) Andes. 


(a) 


Albinos lack (a) good sense (b/) teeth (c) 
pigment (d) a tail. 


America’s first line of defense against in- 
vasion is (a) man power (b) naval power 
hydroelectric power («/ solar power. 


The Appian Way is (a) what people 

south of the equator see instead of the 
Milky Way (b) a method for solving quad- 
ratic equations (c) a famous Roman road. 


9 A wire carrying an electric current is 

always surrounded by (a) a glow that is 
visible in the dark (b) a swarm of mosquitoes 
(c) an insulating material (d) a magnetic 


field. 

10 Stamp collectors frequently identify 
different issues by their (a) hall marks 

(b) watermarks (c) plate marks (d) mint 

marks. 
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] An archer carries his arrows in a (a) 
creel (b) quiver (c) scabbard (d) holster. 


] The “big trees’ of California are (a) 
sequoias (b) oaks (c) sycamores (d) 


coconut palms. 

13 If you had a cyclotron you could (a) 
pedal it to work (b) charge storage 

batteries (c) smash atoms (d) control the 

frequency of a radio broadcasting station. 


] The back of an animal is called its (a) 
obverse side (b) dorsal side (c) leeward 
side (d) starboard side. 


] Places marked “High” and ‘‘Low” on a 

weather map are areas of high and low 
(a) barometric pressure (b) wind velocity 
(c) temperature (d) altitude above sea level. 


6 The part of an automobile that mixes 
air and fuel is the (a) crankcase (b) 
distributor (c) vacuum tank (d) carburetor. 


] Our sun is a fairly typical (a) comet 
(b) star (c) satellite (d) nebula (e/ 
galaxy. 


18 You could employ a polarimeter to (a) 

find whether you were at the north pole 
(b) test the polarity of electric wires (c) 
analyze sugar with the aid of polarized light. 
19 An airplane pilot prefers to take off (a) 
into the wind (b) across the wind (c) 


with the wind. 

20 You would need prompt treatment for 
snake venom if you were bitten by a 

(a) burgomaster (b) quartermaster (c 

scoutmaster (d) bushmaster (e) toastmaster. 





Money in Your Pocket 


WOULD you like to earn money by sub- 
mitting interesting, entertaining ques- 
tions? We will pay a dollar for each one 
accepted for use. Submit as many entries 
as you like to the Question Bee Editor, 
POPULAR SCIENCE MONTHLY, 353 Fourth 
Avenue, New York City. No contribu- 
tions will be returned. 
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Un-Natural History Gat Mager 


eee yee iii NATURE'S TOE-DANCER IS THE 
KLIPSPRINGER, A SMALL ANTELOPE 
A) OF THE MOUNTAINS OF AFRICA? 
IN ITS ROCKY HOME, IT CLIMBS, 
JUMPS, AND WALKS ON THE 


TIPS OF ITS TOES? 





















A FAMOUS ICHTHYOLOGIST (FISH EXPERT TO YOU) 
DECLARES THAT THE REPULSIVE-LOOKING OCTOPUS 
REALLY HAS AN AFFECTIONATE DISPOSITION 
AND ENJOYS THE CARESS OF THE 

HUMAN HAND! SOME PET? 



















A SNAIL CAN 
CRAWL OVER THE # 
KEEN EDGE OF THE SHARPEST a 
RAZOR WITHOUT THE SLIGHTEST INJURY? 





MILLIONS OF TINY GLOWWORMS furnisH 
PERPETUAL ILLUMINATION IN THE CAVERNS OF 
GLOWWORM GROTTO, ONE OF THE 
“SIGHTS” OF New ZEALAND / 





HUMMING 
‘BIRDS can 
FLY FORWARD, 
SIDEWARD, AND 
IN REVERSE-- 
BUT THEY CAN'T 
WALK ON THE 
GROUND, THEIR 
FEET ARE TOO WEAK 
AND DELICATE / 





A PIG CANT LOOK UP WITHOUT LYING | a 
ON HIS BACK / THINK THAT OVER / ; 
Pillow FSR wae inal —— 
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DEODORIZER BURNS 
HANDY WICKS 


Stuffy rooms are quickly 
deodorized with this novel 
device. A special wick is 
inserted between rollers, 
turned to the length de- 
sired, and ignited. As it 
smolders, it kills all odors 


CLIP HOLDS SPOON. Clamped to the edge of 
a pot or pan, the coil-spring clip shown below 
holds a spoon where it is handy for stirring and 
eliminates the mess made by laying it ona table 
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bea 


VACUUM-CLEANER DUST-BAG TRAY. The 
job of removing dust from a vacuum cleaner is 
made easier by a metal tray built into the bag. 
The tray lifts out for emptying, as seen above 


HELPS FOR PREPARING 
YOUR VEGETABLES 


Clipped onto the blade of a 
kitchen knife, the tool at 
left contains four narrow, 
sharp blades for slicing 
green beans. The vegetable 
chopper at the right has a 
spring-operated third blade 
that holds food for chopping 
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SOAPLESS DISHWASHING is made 
possible by new detergent tablets that 
contain no alkali. A single tablet will 
serve for several washings, being re- 
covered from the water after use. The 
tablets are specially handy for campers 
and trailer travelers, and are effective 
in hard, soft, and even salt water 





CORD ELIMINATOR FITS 
ANY ELECTRIC IRON 
; pores for use with any electric 
new cord stand 





contacts two slecinale on the 
stand when the iron is upright 
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GLASS OVEN DOOR. Pres 
pedal opens the outer oven de 
this electric stove, allowing 
to be examined throug 
inner door of hea 












WATER FILTERED 


INTO PITCHER 
FA To remove the taste of 
purifying chemicals, 


water is poured into 
the two-quart upper 
container of the unit 
at the right and pass- 
es through a bag of 
mineral filtering sub- 
stance into a pitcher 
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US WILSON, driving his ancient and 

immaculate sedan back to the 

Model Garage after the Kiwanis 

luncheon meeting down at the Park 

House, whistled to himself softly and expres- 

sively when he caught sight of the car stand- 

ing at the shop door. It was a long-hooded, 

low-slung roadster of an unusually expensive 

make—a job whose satiny finish and highly 

polished metal trimmings glistened almost 

blindingly in the afternoon sunshine, and 

which proclaimed ‘Important Money!” to 
every one within range. 

The hood had been raised, and as Gus got 
out of his car he noticed that the big engine 
gleamed quite as dazzlingly as everything else 
about the plutocratic roadster. Cylinder 
heads, air cleaner, generator band, carburet- 
or rods, and even the engine nuts had been 
chrome-plated! 

Harry, the grease monkey, was listening 
to something that the car’s driver was say- 
ing, and Gus noticed that his dirty face was 
red with badly suppressed excitement, and 
that his mouth was hanging half-open. 
“Yessir—yessir!’”’ he said as Gus came close 
to them. ‘Yessir—here he is now!” 

The driver was every bit as scintillating 
as his chrome-plated chariot. Taking him 
from the hoof upward, he wore rough-finished 
brown shoes that had the soft sheen of vel- 
vet, fawn-colored flannel trousers with knife- 
like creases, and a short-sleeved sport shirt 
of a delicate tint. His hands were incased in 
lemon-yellow chamois gloves. His hatless 
head was crowned by a smooth thatch of 
wavy black hair that had an oily sheen to it, 
his teeth shone whitely from under a small 
waxed mustache, and his eyes, as well as 
most of the upper part of his face, were pro- 
tected by a pair of amber-lensed driving 
glasses. His face was almost as red as 
Harry’s, and Gus didn’t need to be endowed 
with second-sight to realize that he was 
hopping mad. 

He looked Gus over disparagingly, and 
said: “Oh, so you’re here—at last! I want 
this car fixed and I want it done quickly. I 
have a highly important appointment in the 
city this afternoon, and I’m an hour behind 
my schedule. So don’t keep me waiting a 
moment longer than is absolutely necessary, 
my good man!” 

Gus Wilson, who is a highly respected 
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Gus Wilson Misses 


A MOVIE ACTOR SOLVES ONE FOR 


member of his community and accustomed 
to living on terms of give-and-take equality 
with its leading citizens, never before had 
been addressed as “my good man.” It didn’t 
take him more than a half second to realize 
that he didn’t like it. He wasted plenty of 
time over filling and lighting his pipe. That 
done, he tossed a glance at the glistening 
roadster and demanded coldly: ‘Well, what’s 
the matter with your circus wagon?” 

Harry gasped. The customer glared—and 
then he grinned. 

“It’s lousy!” he said. ‘In strict confidence, 
it stinks! I paid plenty for it, and I’ve paid 
plenty more since I’ve had it. But I’m not 
squawking about that. What burns me up is 
that the damned thing .. .” 

He had heen gazing at his diamond-studded 
wrist watch while he talked. Now he broke 
off and stared at Gus. “I’ve got to ’phone!” 
he yelled. ‘“Now—right away! Boy, show 
me your telephone!” 


- ESSIR!” Harry said. “Right this way, 
mister!” 

“I’ve seen that stuck-up sap somewhere be- 
fore, I'll swear,’’ Gus said to himself as he 
watched them go into the office. 

He was looking over the engine, thinking 
what a beautiful piece of machinery it was 
in spite of its chrome plating, when Harry 
came back. 

“Gee!” the grease monkey said, breathlessly. 
“He's calling Dolores Damphier! I heard him 
tell the Ritz Hotel operator to get her for 
him. Gee! Just think of him coming in here!” 

“What the devil are you talking about?” 
Gus snapped. ‘Who is this guy who’s got 
you all overheated ?” 

“Who is he?” echoed Harry. “Do you 
mean to say that you didn’t recognize him? 
Why, he’s Montgomery Devoe. I knew him 
the second he drove up.” 

“Yeah?’’ Gus said patiently. “Well, who’s 
Montgomery Devoe?” 

“Wha-what?” Harry  stuttered. “You 
don’t know who Montgomery Devoe is? 
Why, every one knows him! Don’t you ever 
go to the movies? He was the star in ‘False 
Evidence,’ and in ‘Big Town Glamour,’ and 
Mews 
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THE VETERAN MECHANIC 


“Oh,”’ Gus said disgustedly. ‘“‘That ham! 
You sound as if you were talking about Rich- 
ard Mansfield or John Drew. So that’s who 
our fancy customer is—I knew I’d seen him 
somewhere before. Well—so what? I’m not 
going to waste my time while he’s blabbing 
to some movie dame. If he wants to talk to 
me about his car when he’s finished phoning, 
tell him he’ll find me in the shop.” 

Harry grinned widely. ‘‘You’re sore be- 
cause he called you ‘my good man,’” he 
said. ‘You shouldn’t mind that. I guess he 
gets to talking that way from those high-hat 
parts he always plays. Why, in his last pic- 
ture... 

“Never mind about his last picture,’”’ Gus 
said. ‘You get back in the pit and finish 
greasing Mrs. Hanks'’s car!” 

“Oh, all right,” Harry said unwillingly. 
Then his grease-smeared face brightened as 
he asked: ‘Say, Gus, do you suppose he’d 
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Gus wasted plenty of time over light- 
ing his pipe. ‘Well, what's the mat- 
ter with your circus wagon?" he asked 


give me his autograph if I asked him for it ?”’ 

“I'd say that the odds are a hundred to one 
that he’d give it to anyone who was sap 
enough to ask him for it,’ Gus growled. 
“But before you ask him, step into the office 
and tell Joe Clark for me not to accept your 
‘Mister’ Devoe’s autograph on a check in pay- 
ment of his bill. I'll bet my shirt there’s 
something phony about that bird!” 

Montgomery Devoe’s telephone conversa- 
tion with the delectable Dolores Damphier 
was a lengthy one. A half hour later he 
came into the shop and approached the 
workbench, glanced at the array of tools on 
it, stripped off his chamois gloves, and picked 
up a vernier micrometer caliper that Gus had 
been using. “Tools!” he said dreamily. 
“Precision tools. I love ’em!”’ 

“You do?” Gus said grumpily. ‘Well, now, 
that’s something that I never would have 
guessed!” 

The elegant Devoe put the caliper down as 
if it had burned his fingers. ‘Of course,’’ he 
disclaimed hurriedly, ‘‘I’d be helpless if I had 
to use any tool. Utterly helpless! But now 
about that car of mine.” 

“Yes,” Gus said. ‘“‘What’s the matterwithit ?” 
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“That,’’ Devoe told him, “is something that 
no one has been able to discover. It ran well 
enough until a couple of weeks ago, when I 
allowed some fellow to talk me into having 
my engine chrome-plated. This is the first 
time that I’ve driven the car myself since 
then, but my chauffeur has been complaining 
that every time he gets up to thirty-five miles 
an hour, the engine begins to miss and labor, 
and then cuts out altogether. I drove from 
the city up to the Elm Valley Golf Club, and 
it did the same thing with me. Do you think 
you can locate the trouble—and fix it?” 

“It might be in the distributor,’”’ Gus said. 
“Or it might be in the spark plugs, or in the 
coil, or in the condenser, or possibly in the 
fuel line. I guess I could find it and fix it for 
you all right, but it might take some little 
time. You told me that you are in a hurry, 
so I guess you had better take the job some- 
where else.” 

“No, I'll leave it here,’’ Devoe decided. “A 
fellow I was playing golf with this morning 
told me that you’re tops as an automobile 
trouble-shooter. Get that boy of yours to 
call a cab for me, and I'll go back to the club 
and shoot another round. I'll be back here at 
half past five. You can have the car ready 
by then, can’t you?” 

“I’m not making any promise—not before 
I have a chance to check on the job,’ Gus 
said, rather ungraciously. “But if you want 
to leave it, I'll do my best for you.” 

Montgomery Devoe got Harry to take an 
oversize golf bag from his gleaming road- 
ster, and departed in a cab. Gus went to 
work on the chrome-plated engine. He re- 
moved the distributor and cleaned the points. 
Then he timed and synchronized the distribu- 
tor on his shop stroboscope. After that he 
tested out the coil, condenser, and spark 
plugs. Everything checked in the best of con- 
dition, and when he started the engine it ran 
smoothly. But when he speeded it up, it be- 
gan to miss, and then cut out. 


ECIDING that the trouble must be in the 
D fuel line, Gus was about to start the job 
of cleaning it out when a motorist drove his 
six-year-old coupe into the shop and told his 
tale of woe. He was in a tearing hurry, too, 
but was polite about it, so Gus turned the 
job of cleaning and checking the fuel line on 
Devoe’s roadster over to Harry, and went to 
work trying to find the cause of the fellow’s 
grief. . 

When he had started his car that morning, 
he said, there had been a loud clattering noise 
that seemed to be somewhere near the clutch. 
He hadn't been able to find anything wrong, 
but ever since then his engine had been vi- 
brating so violently that it shook the whole 
car. 

Gus went out, got 


into the old car, and 
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stepped on the starter. The engine took off 
easily, and ran without any unusual noise, 
but the vibration was terrific. 

He opened the hood and began to examine 
the starter. Under it he found a six-inch-long 
piece of metal which looked like part of a 
fan blade. ‘“‘What’s this?” he asked. 

“Never saw it before,’ the car owner 
answered. 

Gus examined the fan—a model with two 
heavy blades. One of the blades was broken 
off six inches from its end. 


“Ty HERE’S your trouble,’’ he said. ‘Your 
fan is of an exceptionally heavy type. 
The broken blade throws it out of balance, 
and that causes the vibration that’s been 
shaking you up. I'll have to order you a 
new fan blade—we haven't got that model in 
stock. I'll have it tomorrow afternoon. Better 
not drive any more than you have to until 
then.” 

“Fuel line on this job of Mr. Devoe’s is all 
right,’”’ Harry reported when Gus finally got 
back into the shop after performing several 
more “emergency” jobs for customers. 

Gus glanced at the shop clock. It was half 
past five. And just then a taxi stopped at 
the door, and Devoe swaggered in. 

“My car ready?” he demanded. 

“Everything is all right but the fuel line,” 
Gus told him. “I’ve had that cleaned out, 
but I’ve been too busy to check it. I'll 
do it now.” 

He got into the roadster, and stepped on 
the starter. The engine ran smoothly. He 
pressed down gently on the accelerator pedal. 
The engine picked up speed quickly—and 
then began to miss. And then it stopped! 

“Same damn’ thing!” yelled Devoe ‘‘What’s 
the matter with all you fellows? You call 
yourselves mechanics, but.. .” 

The hood still was up, and Devoe’s eyes 
ran swiftly over the chrome-plated engine. 
Suddenly he leaped forward, and, careless of 
his chamois gloves, jerked the shiny cover 
off the air cleaner. The felt pad which should 
have been pressed snugly into the cover was 
resting loosely on the cleaner. ‘‘There’s the 
trouble!” he exclaimed. “Step on her now!” 

Gus stepped on her. The engine roared 
smoothly—and kept right on roaring when he 
pressed the pedal all the way down to the 
floor boards! 

“That’s one on me,’ Gus said slowly. 
“Whoever did that chrome-plating job was 
careless about fitting the felt back into the 
cover. Since then the loose felt has been 
acting as a governor. Up to thirty-five miles 
an hour it allowed the proper amount of air 
to enter the carburetor. But when the speed 
got up to thirty-five miles, the felt kept 
enough air from getting in, and the engine 
received too much (Continued on page 216) 
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O GREAT measure of tech- 

nical skill is required to 

do pottery work, yet there 

is endless facination in 
molding a lump of clay as it re- 
volves upon the flying wheel. The 
potter experiences a thrill in feel- 
ing the clay give and spring ma- 
gically into shape under the pres- 
sure of his fingers. It is, indeed, a 
craft that many amateurs could 
take up with pleasure and profit, 
especially as the principal tool 
the potter’s wheel—can be built at 
home. 

The wheel illustrated is of an 
improved hanging-treadle type, 
with a short, nontiring stroke. 
Simple to construct, low in cost, = —_ 
and easy to operate, it has been EE LEE EEL ELT TE: 
thoroughly tried out by profession- ~ 
al and amateur potters and has On this improved 
met with unqualified approval. The Potter's wheel of 
design permits its use not only for 2"ging treadle 
“throwing” or shaping the clay, but a" onan 
also for turning or finishing the sng odie "aia 
leather-hard pieces with a lathe like those shown 
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top view with the 
{ box bed removed to 
al show the flywheel 
and connecting rod 
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tool, and banding or brush decorating the bis- 
cuit-fired ware. The motion of the wheel is 
contraclockwise (from right to left), and this 
tightens the working head on the shaft and 
also tightens the pipe-crank assembly. 

The construction will take about two days 
time, and the cost (varying somewhat accord- 
ing to the type of flywheel used) should not 
exceed $7.50. The materials are itemized in 
the list on a following page. 





Below are the three principal operations—throwing, turning 
leather-hard pieces with a metal tool, and banding with a 
brush. At right, the treadle moves only 5/2” at each stroke 






As the narrowest dimension of the frame 
is 30”, it may be well to determine before- 
hand whether or not the complete wheel will 
pass through the door into the room where it 
is to be used. If the door is too narrow, plan to 
do the final assembling within the workroom. 

Start work on the frame by making the 
four legs. Each has two cuts, one where the 
top rail is bolted to it, and one where the bot- 
tom rail is bolted. Clamp all four pieces to- 
gether when marking the position of the cuts. 
Place the top and bottom rails on the legs to 
mark the width of the cuts. Saw down to the 
depth line, remove the waste wood with a 
chisel, and bore 3” holes to receive the bolts. 
Mark the position of the bolt holes in the top 
and bottom rails and the bolts to fasten on 
the top and bottom stretchers, and bore these 
holes. Now bolt the rails to the 
legs. 


3ore 142” holes for the pipe How the flywheel, 
plywood 


shaft and %” holes for bolts in bearing, 


shown, and bolt these members in place. 
Screw the two crosspieces or ribbands to the 
back legs. Next screw the two pieces that 
form the box bottom or bed to the upper face 
of the top -ai's, fitting them snugly against 
the top stretcher and scribing them around 
the tops of the legs. Screw on the sides of 
the bed. This completes the framework. 

Make the wooden treadle and hang it in 
the position shown with two strap hinges. 
Prepare the wooden connecting rod, but bore 
only the larger hole—the one to receive the 
crankshaft—at this time, and set aside for 
the final assembly. 

Next assemble the metal parts. If a light 
pulley of the set-screw type is to be used, it 
will be necessary to cast concrete around the 
outer edge, as was done with this one, in 


FLYWHEEL HUB 3% PIPE SHAFT 


the top and bottom stretchers, as housing, and crank 
shaft are mounted 


on the main shaft 


lf a comparatively light wheel 
or pulley is used, it can be given 
weight by fitting a form inside 
the rim and pouring in concrete 


The flywheel weighs about 
100 |b. with the concrete 
rim. Any heavy wheel from 
18” to 24” in diameter willdo 





‘on i. t IRON COLLAR 
Vv = 
= FELT 


GREASE PAD 


,PLY WOOD 
HOUSING 


BALL BEARING, 
RACE, CONE, 
AND RETAINER 


%-90 
STREET ELBOW 


%-90° _ 
ELBOW 


Lia, 3° 
CONNECTING ROD 4 NIPPLE 


FITS ON HERE 2° LONG 
34 LOCK NUT“ 


POPULAR SCIENCE 





mma = wae ~~ PA 


oo 4a = ht ht he ORS 


id 7) 


" LIST OF MATERIALS 


Pe. Description 

Legs 

Rails 

Top stretcher 

Bottom stretcher 
Ribbands 

Front and sides of box 
Back of box 

Bottom of box 

Bottom of box 

Treadle hangers 

Treadle foot bar 
Connecting rod 

Working head, 5-ply 
Ball-bearing housing, 5-ply 
NOTE: 
sizes. 


Re ee DO ee OO ee 


of oak or other hard wood. 
MISCELLANEOUS 
1 pr. 8” light steel strap hinges with % 
screws. 
Carriage bolts: 4—5” by 
2” by 4”; 1—3” by %”. 


” 


Flathead bright wood screws: 36—14” No. 8; 


8—%” No. 14. 
1 pe. 
ends, for shaft. 
1 complete ball bearing to fit pipe shaft. 
2—%4” x 3%” pipe floor flanges. One should 
be reamed to form a guide for the shaft. 
The other is to fasten the working head 
to the top of the shaft. 
-%” flat band, straight 90-deg. pipe elbow. 
%” flat band, street elbow, 90 deg. 
1—*4,” by 2” pipe nipple. 
1—4” pipe lock nut. 
NOTE: All pipe fittings are ordinary black iron. 


order to provide sufficient weight. Small 
strips of wood fitted around the spokes will 
make the inside form, and the inside face or 
rim of the pulley will provide the outside 
form. Use a concrete mixture consisting of 
one part Portland cement, two parts clean, 
sharp sand, and three parts gravel or crushed 
stone with a maximum size of 4”. 

The wheel used in this instance has a 4” 
face, and with the concrete rim weighs about 
100 lb. Either an old flywheel taken from a 
gas engine, or an old automobile or farm im- 
plement wheel weighted with concrete and 
provided with a set screw or two for locking 
it against the pipe shaft, is satisfactory. The 
wheel in the model shown happened to have 
a slight flaw in the hub and was purchased 
secondhand for 75 cents. The maximum 
diameter for the flywheel is 24”. An 18” 
wheel, if heavy enough, will do equally well. 

The wheel shaft is a piece of %” black 
iron pipe, threaded at each end. The outside 
diameter of the pipe will vary from about 
1 1/16” to slightly over 1%”, so obtain a 
wheel bored to fit the size pipe you use; or if 
the hole is somewhat larger, provide a metal 
shim to make a tight fit. 

When selecting a ball bearing, keep the 
size of the pipe shaft in mind and get one of 
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13 diameter 
5 diameter é 
Dimensions are given in inches and are finished 
Soft wood, such as pine or Douglas fir, may be used 

for all parts except the connecting rod, which should be Lb 


wood 


3”. 8—6” by 34”: a 


%” black iron pipe 28” long, threaded both 





Detail drawings of 
the wooden treadle 
: and the connect- 
ov ing rod. The latter 
© should be of oak or 
other hard wood to 
withstand the wear 
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A %4” floor flange is screwed under the working 
head. The other flange is reamed to fit the shaft 


the actuai size or only slightly larger. The 
bearing used in the wheel illustrated cost 25 
cents secondhand at an auto-wrecking yard. 
A good bearing may also be obtained at al- 
most any garage or machine shop. 

Bore a hole in a 5” disk of %” five-ply 
board to receive the ball bearing and shaft, 
being particular to see that the parts revolve 
freely. Attach this wooden housing with four 
screws in position directly over the hole in 
the bottom stretcher. Set the flywheel direct- 
ly on top of the ball bearing in such position 
that the holes are all in alignment. 

If the hub of the wheel does not fit the ball 
bearing, a metal collar may have to be placed 
between the wheel hub and the bearing. Low- 
er the pipe shaft through the hole in the top 
stretcher, pass it through the wheel hub and 
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ball bearing, and allow it to project %” be- 
low the lower face of the bottom stretcher. 
When in this position, lock the flywheel tight- 
ly in place by tightening the set screw or 
screws in the hub. 

Screw on the pipe elbows that form the 
crank, and tighten them and the short pipe 
nipple (crankshaft) with a pipe wrench. Next, 
attach the pipe floor-flange guide, through 
which the top of the pipe shaft works, to the 
upper face of the top stretcher. Adjust the 
position by observing the motion of the shaft 
before finally screwing it in place. 

Slip the connecting rod through the slot 
in the treadle foot bar and up over the nip- 
ple screwed into the street ell, and hold it 
in place with the lock nut screwed up loose- 
ly. Next, find the exact place to drill the 
hole to receive the bolt in the foot bar, and 
as there is more or less variation in different 
pipe fittings, this must be worked out in 
actual operation. Turn the flywheel so that 
the crank is parallel to the bottom stretcher. 
This is the halfway position of the crank 
stroke. With the treadle exactly plumb with 
the front legs, insert an awl or sharp nail 
through the hole in the upper face of the 
foot bar and force it slightly into the con- 
necting rod so that it cannot easily slip out. 


Keeping Dust from Lens 
of a Folding Camera 


DustT is likely to settle on the lens of a 
camera even when it is folded and put away 
between camera expeditions. To remove the 
dust requires considerable care, so it is better 
to prevent it from reaching the lens. This can 
be done by cementing a piece of velvet or 
similar material to the camera bed so that 
it acts as a cover for the lens while the cam- 
era is closed.— GEORGE S. GREENE. 





Velvet or other soft material is cemented to the 
bed of the camera where it will protect the lens 
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Now turn the flywheel slowly around, allow- 
ing the crank and connecting rod to move 
the treadle. When you find that the assem- 
bly works smoothly, remove the connecting 
rod and bore a %” hole in the proper posi- 
tion. Then connect up the “power plant” and 
tighten the lock nut securely. 

All that remains is to attach a %” pipe 
floor flange to the bottom face of the ply- 
wood working head and screw this assembly 
onto the upper end of the pipe shaft. The 
wheel is then ready for work. It should have 
an occasional oiling at the guide on the top 
stretcher and at the working ends of the 
crankshaft. The ball bearing should be kept 
well greased. It is a good plan to provide 
a felt pad with a tin cover over the ball 
bearing. The pad and cover can be slotted 
and slipped over the shaft or collar, or they 
may be a part of the whole assembly and set 
in position at the time the shaft is dropped 
into place. 

The frame and outside of the box may be 
painted or varnished, but the inside should 
be left as it is so that no paint is scraped 
up with the clay when cleaning up the box. 
After considerable use, some play will be 
noticed in the connecting-rod bearings, but 
thin brass shims will correct this. 








Designed to straddle 
work of various shapes, 
the clamp will hold 
parts at right angles 















Clamp Holds Angular Work 


ALTHOUGH there are countless styles of 
clamps in use, here is a new type designed 
for straddle clamping and for spreading the 
grip over a large area. It should be made 
from a good grade of steel plate and bar 
stock. The clamping finger is adjustable in 
and out and over an arc of the work. One 
handy use is to hold two parts together at 
right angles while being welded or riveted. 
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Cere cottons and yarns for knit- 
ters are conveniently unrolled as 
needed if the balls or spools are pivoted 
on this ball-bearing reel. The one illus- 
trated is of steel, but it could just as well 
be made of wood. The base disk is welded 











Frictionless 
Thread Reel 
for Knitters 


to a roller-skate wheel; 
or, if of wood, is held by 
means of screws passed 
through holes drilled in 
the wheel. Force a 
wooden peg into the 
wheel hole, and bore a 
hole in the wooden stand 
to receive it. 

Make the spindle in 
two sections, stepping 
down in diameter as in- 
dicated to fit various- 
sized spools. Turn dowels 


The reel is made 
of metal or wood 


\ omens 


% dia. 





on the lower ends, so 
that either section, or 
both together, may be 


plugged into the base 
disk.—EDWIN M. LOVE. 


Motorcycle Windshield Built of Thin Plywood 





% PLYWOOD 
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oe ey 
A LIGHT, strong wind- a de et 
shield for any motor- — B 
cycle can be built as oe 
llustrated, although 
minor changes in di- 


1ensions will be neces- 
sary to adapt the design to various makes. 
The shield is cut from a piece of \” fir 
plywood 30” by 48”, preferably of the type 
iade with water-resisting glue. The plywood 

notched to fit down over the fender and 
ver the fork so that it will not lean back 
too much. A piece of 12” pipe is bent to 
give the shield the desired curve, and the ply- 
wood is fastened to it with 4%” bolts. A piece 

%4” tubing is fastened to the pipe at the 
center and to the crossbar on the handlebar 
to keep the shield upright. Two pieces of 
channel iron are cut and notched as shown 
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After the shield is shaped, it is fastened to a curved piece of pipe 


in one of the detail drawings above to grip 
the handlebars. 

Two holes are drilled through the shield 
for the head-lamp bracket to pass through. 
A piece of heavy celluloid may be fastened 
to the top of the shield if desired, but it is 
really unnecessary as the wind is deflected 
over the rider’s head. The holes for fasten- 
ing the shield to the handlebars and for fas- 
tening the head lamp may be changed to fit 
different motorcycles. The shield should be 
well painted, especially around the edges, 
—-EVERETT A. TEACH. 


after it has been sanded. 
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Shing ©, long j Long Mooring Stake Driven 


stake by hand. 


A sort of slot Without Using Tools 


is made in the 


bottom, but it a . 
fills up solidly A LONG mooring stake, toc 


in a few days ' se high for driving in the ordi- 
j nary way, may usually be 
forced into firm bottom with- 
out using any tools. Trim the 
bottom of the stake, not to a 
point but to a sharp wedge 
Stand in your boat and jab 
the wedge end down; then 
work the stake back and 
forth, carrying it over to an 
angle of about 45 deg. and 
exerting as much downward 
pressure as possible. This 
method sank a 6” pile 4’ in 
fifteen minutes.—K.F.K. 








Old Tire Casings Push Dirt 
from Lugs of Tractor 


TRACTOR lugs, to provide proper traction, must 
be kept free of packed soil. Many cleaners or 
wheel scrapers are sold for this purpose, but a 
satisfactory expedient is to use lengths of old 
auto tire casings. These are bolted loosely be- 
tween the lugs with 6” by 7/16” bolts and wash- 
ers, aS shown at the right. The casings push 
out the earth before it becomes packed.—D.R.F. 


time 
does 
dere 
over 


Junked Washing Machine 
Used as Lathe Bench 


THE framework of an old-style washing 
machine, bought from a junk yard for a dol- 
lar, was used in setting up the small lathe 
illustrated at the left. The top was made 
from 1” tongue-and-groove flooring, and a 
drawer and plywood tool rack were added. 
The casters of the washing machine were 
kept so they could be replaced if needed. 

Motor and countershaft were mounted on 
a plywood base, fastened with two heavy 
hinges to the bench top. The weight keeps 
the belt tight. A rope attached to the back 
of the hinged base and passing through 4 
The completed bench. A drawer has been added couple of pulleys overhead is used to raise 
and there is a tool rack attached to the back the platform for shifting the belt.—C. H. 
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After sufficient food Miniature Diving Board 


has been cut off, the 


remainder is pushed Ornaments a Lily Pool 


back into the tin can 

THIS lily-pool ornament is in the form of a 
timid young swimmer testing the tempera- 
ture of the water. The figure is mortised toa 
miniature diving board which holds him 
where his finger will almost touch the water. 
Cut the swimmer from 1'%” white pine and 
paint flesh color, with blue trunks and red 
hair.—H.F.S. 


Dog Food Taken from Can 
Without Digging It Out 


CANNED dog food may be removed from 
the can in any desired quantity without hav- 
ing a knife or spoon to wash afterward if 
both ends of the can are cut out with an 
opener of the type that makes a smooth, cir- 
cular cut. Push one of the cut ends in until 
the required amount of food projects out of 
the other end; then use the tin disk from that 
end to cut the food off into the dog’s dish. 
Replace the end and push the remainder back 
into the can.—RODGER DART. 


1" SQUARES 


Removing Furniture-Polish Stains 





TO REMOVE furniture polish spilled on an 
upholstered chair, place a clean white blotter 
over the spot and press with a hot iron. Re- 
peat the operation, using a clean blotter each 
time, until no more polish is absorbed. If this 
ioes not entirely clear the stain, spread pow- 
dered French chalk on the spot and leave it 
overnight.—CHARLES BATTY. 











Timesaving Beehive Tool Made from Old Spring 


A HANDY tool for lifting beehive lids and prying 
apart propolis-sealed supers and frames may be ham- 
mered from a lightweight buggy or automobile spring. 
Straighten the spring, flatten and sharpen one end, 
ind form a ring at the opposite end, as can be seen in 
the illustrations. Through the 
ring slip a strip of belt lacing 
for suspension from the wrist, 
) the tool is always available. 
he lacing can also be used for 
inging up the tool in a place 
venient to the hives. 
If no facilities are available ’ i 
for this work, a blacksmith will ee Slung from the wrist, the tool is 


make the tool for a nominal always handy. It is used for pry- 
im._BN ing apart hive supers and frames 
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ANY old sailing-canoe spars need only 

a little attention to rejuvenate them, 

and many an outmoded mast may 
easily be given a new lease on life by hol- 
lowing it. 

Foremost among the reasons why sailing 
rigs are discarded is the matter of design. 
New and better rigs constantly spring up, 
and the fellow of limited means is obliged to 
stretch his imagination to the breaking point 





The saw box is 5/2" by 7/2" by 29" overall. The base is a 2" by 4", 
the sides /*” by 6%”, the trough sides 5/16” thick, the saw-guide 
deck %4” three-ply, and the metal “splitter 1/16” brass, 2/2” wide 
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Here Is a Simple Way 
to Remodel Old, Solid, 
Heavy Wooden Spars into 


Lightweight Modern Ones 


By JACK HAZZARD 


to keep his old outfit abreast of the parade 

Weight aloft decreases year by year, yet 
until recently it was thought that no one but 
an expert dared attempt the building of 
hollow spar. Now, however, the building of 
new hollow sticks has been proved possible 
for amateurs, and old spars may be recon- 
ditioned and lightened. In fact, it is in some 
ways better to lighten an old spar than t 
make a new one, for it is known that the 
old stick is strong enough for its work and 
the process of hollowing may proceed from 
that point with the full assurance of satis 
faction. 

Practical tests have proved that the fol- 
lowing rules may be applied: Allow one third 
the diameter for the total wall thickness. 
For example, if the spar is 
3” in diameter, allow 1, 
of wood all around. Space 
the webs four times the 
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Your Sailing Canoe 


al 
diameter apart, or in this case 12” from cen- 
y ter to center. Make the thickness of the webs 
one-twelfth the diameter, or 4”. Do not 
] hollow below deck, nor for the last foot 
above the mast partners. Leave the spar 
© solid where sheaves, spreaders for shrouds, 
or halyards are to be attached. 
iS The process of hollowing is simple. Saw 


the mast lengthwise with a fine-toothed rip- 
saw that is not too widely set, or use a pow- 
er saw, if available. The sawing should be 
done to produce flat-grain rather than edge- 
grain surfaces. A saw box made as illus- 
trated is a considerable help in this work. 
If a new mast is being made, two pieces 
sf are glued together temporarily, then tapered 
it and rounded in the usual way. The spar is 
a next placed on two padded sawhorses and 
yf sprung sufficiently to break the glued joint 
le and enable the halves to be separated. From 
’ this point the procedure is the same as for 
1 an old spar. 

( Starting at the foot of the mast, lay out 
1¢ the positions of the webs, and estimate the 
id wall thickness at each station. Connect these 
m marks with lines running parallel to the out- 
c side of the mast. The material between the 


webs is removed with a sharp gouge. ; f PRP meron mati 
M : Z 
































my Once the mast is hollow, sand the interior bea — 

a and varnish thoroughly, being careful not to ‘ ae 

“ spread varnish on the faces to be glued. - =a ain ; 

s pr glued. Ap je ___—_mU_s 
1S TEMPLATE-NO.4 (CUT OUT FIRST) TEMPLATE NO-2(CUT OUT SECOND) 


RUB WITH PENCIL LEAD USE STRAIGHTEDGE 
WOOD TEMPLATE A" THICK TO ESTABLISH THE 
(MAKE ONE THE SIZE OF EACH WEB) INTERMEDIATE POINTS 




















How the hollow parts and webs are laid out. Above, 
the spar rests on padded horses while being hollowed 





Springing a new mast to break the temporary glued joint used between 
the halves to facilitate shaping. Left, the final joint is well bound 
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ply casein glue sparingly on the two halves 
and allow it to set for ten minutes; then add 
a liberal coat of glue and press the parts to- 
gether. Now, with the assistance of a gloved 
helper, wind the mast closely with thorough- 
ly wetted, cheap cotton clothesline, pulling it 
as taut as possible, and use a half hitch every 
three of four turns. Finish off with a clove 
hitch and, going back to the beginning, work 
over and tighten the whole binding. As the 
line dries, it shrinks and produces the pres- 
sure needed to make a perfect joint. 

The mast is now slightly out of round. 
Plane away the ir- 
regularities This 
is a leisurely job, 
governed more. by 
touch than by sight. 
Scrape off the old 
varnish, brush on as 
much boiled linseed 
oil as the wood will 
take, let this dry 
thoroughly, and _ re- 
varnish. You will have 
reduced the weight 
from a quarter to a 
third, yet the strength 
of the spar will be 
Renae eee practically the same 
BOOM OR as before. 

eg so. Small spars are best 
reduced by cutting 
them to an oval or 
pear shape as _ illus- 
trated in the draw- 
ing at the left, 
Arrows show direction the greater dimension 
of strain in spars of being opposed to the 
various cross sections strain. 









THIS accommodating old turtle keeps 
letters and notes conveniently at hand. 
The body is sawed from wood about 2” 
thick. The clothespins should be selected 
for uniformity of size and grain, then cut 
as shown and sanded all over. Be sure 
the inside surfaces of the pins are smooth. 
Bore holes in the back of the turtle about 
15” deep to receive them. 

If the turtle is to be colored, do not glue 
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Hook on Each Side Keeps 
Picture Hanging Level 
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“Straightening a 
picture. Left, 























How the rack is made 


BORE HOLE TO FIT 
CLOTHESPIN SHANK 





using two hooks 





PICTURES that hang from a single nail or 
hook often get shifted out of line during 
dusting and cleaning, and a crooked frame 
will mar the appearance of any room. A 
good way to align such pictures is to use a 
yardstick and stand as far away as possible; 
it is then easier to see when it is level. It is 
still better to rehang the pictures with two 
hooks and eyes apiece, as shown, so that 
they will remain permanently straight. 


| sh Comical Turtle Carries Letters 


the clothespins in until after the painting is finished. 
Apply a coat of flat white paint or shellac before 
putting on the color coats of enamel or brushing 
lacquer.—-O. E. OLSON. 









CLOTHESPIN 
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Strong Fishing-Rod Rest Has Aluminum Socket 









THE fishing-rod butt rest or socket il- 
lustrated, which was designed and made 
by Lester Hall, of Pasadena, Calif., for 
surf fishing, can be duplicated without dif- 
ficulty by any competent amateur crafts- 
man. The cup is of cast 
aluminum, and the pat- 









ALUMINUM 
CASTING 





indicated, with ample 
draft for the molder. The 
rim should not’ taper 
down too thin as alumi- 
num cools so rapidly it 
might not fill the mold. 
Eight rivet holes are 
drilled, and a shield of re- 
a enforcing sheet steel is 
| riveted to it when the 
| | leather apron is added. 


tern should be made as 
| 





LINING 
SI 


Cowhide makes a durable 
apron, but it should be 
backed 
leather. 





SHEET STEEL 


REENFORCEMENT—1u with a softer 








New Garbage-Can Bottom 
Made from Extra Lid 


WHEN the bottom of a galvanized garbage 
can gives out but the upper part is still good, 
an extra lid usually can be made into a new 
bottom. Knock out what remains of the old 
bottom, flatten the lid so it will rest level, 
and fit it over the bottom of the can. Then 
punch holes and fasten the two together with 
small bolts. This makes a good can for ashes 
or dry garbage.—FRED CORNELIUS. 


Paper Clip Identifies 
a Much-Used Key 


BY ATTACHING a paper clip to it as shown, 
a much-used key can readily be identified 
even if it is carried loose with other similar 
keys or on a crowded key ring. No matter 
how dark the night, the key can 
be located instantly by touch. 






The key desig- 
nated by the 
clip is easi- 
ly located in 
your pocket 
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Templates for Scrollwork 
Bent from Bell Wire 


ORDINARY bell wire is useful in laying out 


full-sized templates for metal scrollwork. 
Bend the wire to shape on a board and tack 
it down as you proceed.—B. J. ZITEK. 
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“SIMPLIFIED SCALE 
MODEL OF THE NEW 


Interceptor 


Fighter 


AN INCREDIBLY FAST-CLIMBING 
PLANE THAT SPELLS DEATH 


TO BOMBERS 


By DONALD W. CLARK 


NE of the most remarkable combat 

airplanes yet designed is the new 

single-engined, low-wing monoplane 
known as the Curtiss-Wright Interceptor- 
Fighter or CW-21. With its wing flaps set 
at an angle of about 8 deg., this plane is said 
to be capable of climbing steeply at the rate 
of 5,000 feet a minute, which makes it a for- 
midable weapon for use against high-flying 
bombers. It has a top speed of more than 
300 m.p.h. and a cruising speed of 275 m.p.h. 

In constructing the model, our customary 
scale of %” equals 1’ has been followed. The 
drawings are practically self-explanatory, 
but a few points might be noted. 

The wheels retract into streamline hous- 
ings that are built onto the wings. When the 
wheels are pulled up, the two halves close 
together automatically and they open when 
the wheels are lowered, but this feature has 
been simplified on the model. Small wire pins 
serve as turning points at the upper ends of 
the wheel struts. If these fit tightly, the 
wheels will stay in either the lowered or 
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The wing spread is 13” and the overall length 
10”. Note the use of black lines in painting 





raised position. A small pocket will have to 
be cut into the underside of each wing for 
the wheels when in the flying position. The 
wheels are solid but may be painted with 
black, as shown, to represent the five spokes. 

For making the wing, two pieces are used. 
These are joined in the opening in the fuse- 
lage—an opening that can best be cut with a 
fine-toothed coping saw. It will be necessary 
to cut away a little of the wings at this point 


SPECIFICATIONS OF CW-21 
INTERCEPTOR-FIGHTER 


Wing span 35’ 
Length 26’ 6” 
Height 9’ 9” 


Empty weight 3,050 Ib 
Useful Load 1,042 lb. 
Gross Weight 4,092 lb 


ENGINE 
Wright “‘Cyclone,’’ 9 cylinders, 1,000 h.p. 
PERFORMANCE 


Max. speed 300 m.p.h. 


Service ceiling 35,000 
Cruising ’’ 275 m.p.h. f 


Rate of climb 
per minute 
Absolute ceiling 36 


Stalling 68 m.p.h. 
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USE PLASTIC MATERIAL 
FOR FILLET 
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| Assembly drawings and details of the wings, fuselage, wheel housings, and other parts, with a scale in inches 
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to make a good fit. Fasten them with casein 
or other strong glue. 

On wings and fuselage, mark the outlines 
of the fillets and roughen these areas with a 
small chisel. This will allow plastic compo- 
sition wood, which should be used to form the 
fillets, to cling to the wood. Thin tag board 
can be used for the wing flaps, or they can 
be represented with black lines 

The propeller blades are thin metal cement- 
ed into slots in the wooden hub. For the 
engine cylinders, use 5/16” lengths of 7/32” 
diameter bright machine screws, cemented 
in place. The two black dots on the front of 
the cowl at the top are openings for the two 


The various parts roughed out. The compara- 
tively large piece of 1/16” thick wood at 
lower left is used for the wheel-housing sides 


Browning machine guns. In the ac- 
tual ship the engine cowl is hinged 
along the top edge and the two sec- 
tions can be lifted up like an auto 
hood to facilitate inspection and repair. 

The model may be painted alumi- 
num, light gray, or olive drab. There 
is no fixed color scheme for the prototype 
Ships of this type are usually delivered by 
the manufacturer in an aluminum finish with 
the insignia of the organization or air force 
painted on the upper and lower surfaces of 
the wing and on the tail, and usually with a 
black or gray coat of paint on the upper part 
of the fuselage extending from the windshield 
forward. In some instances the ships are 
completely painted with olive drab or given 
a camouflaged effect. 

This ship was not designed for endurance 
but to climb quickly the moment high-flying 
bombers are detected, deal its blow, and 
return home. 


Timesaving Hints to Aid in Building Ship Models 


SANDING such hollow surfaces as the curves 
of ship-model hulls, the cupped side of model 
airplane propellers, and various types of 
carved work may be done more easily with a 
tool constructed from a discarded safety- 
razor holder of the curved or wafer type. A 
piece of sandpaper about 1')” square is 
wrapped around the outside of the guard, 
and the ends are folded back so they are held 
by the toothed piece when the handle is 
screwed down tight. 

Ship model deadeyes may be rigged more 
easily if all the lower ones for a mast are 
first attached, and a set of stiff wire hooks 
with right-angle bends are made to hold the 
upper deadeyes exactly the right distance 
away. If these temporary hooks are bent 
from double wire and fastened into two holes 
in each deadeye, the deadeyes are prevented 
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from twisting to the right or left as well as 
given the proper spacing. It is best not to 
remove the hooks until one is ready to thread 
the deadeyes, and then remove one hook at a 
time, beginning at the forward end of the set of 
deadeyes for the mast that is being rigged. 


Toy Celluloid Pin Wheels Keep 
Birds Away from Trees 


WHEN it is desired to keep birds away 
from a certain favorite tree or trees, it can 
be done inexpensively by tying common toy 
pin wheels of the celluloid variety to the 
branches. These brightly colored pin wheels 
are usually obtainable at ‘‘five-and-ten” stores. 
They seem to keep the birds away, whether 
still or moving..-NORMAN COOLEY. 
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Portable 
Playhouse 


BUILT FROM 
OLD WINDOW 
BLINDS 


F A NUMBER of old win- 








a- dow blinds are available or 
at can be obtained from a deal- 
es er in secondhand building 


supplies, it is possible to 
c- make a portable playhouse 
1 at comparatively small ex- 
c- pense. Such a playhouse is 


to better than the usual type in 

r that both the light and ven- ited Light and ventilation 
i- tilation can be controlled by are easily controlled 
re opening or closing the shut- 

r ters. It is also possible to move it from one _ this are laid ten rafters—five on each side 
Vv place in the garden to another. of 3%” by 2” wood. Any available boards may 


th The playhouse illustrated, which was built be used for the roof and the gable ends. The 
ce by a minister in Arena, N. Y., is five blinds roof is covered with roofing paper, and the 
of long and three blinds wide. They are nailed chimney, which is about 6” square and 8” 


i at the bottom to a rectangular frame, or sill, high, is made of boards. The door is outlined 
rt of 1” by 5” boards. At the top there is a in white, and the rest of the house can be 
ld similar frame of 1” by 312” boards, and on painted green or any other color.—C. S., 


Notches Are Aid in Gluing Frames 


g COMMON expedient in gluing the corner joints of mit- 


1 
nd ered frames and other difficult work is to glue on tem- 


porary triangular-shaped blocks of wood or “ears” in order 
to provide a suitable grip for the jaws of the hand screws. 
If, however, the stock for the frame is of sufficient width, an 
easier way is to cut notches for the hand screws as shown. 
When the glue is well set, the excess stock is ripped off and 
the frame finished to size. Any 
shaper work required on the 


inside of the frame may be . . 
done before the pieces are Modern Pistol Grip 


glued together. The notches for Your Hack Saw 
for the hand screws do not 
have to be more YOU can modernize an old 
than 1!” deep. hack saw by removing the 
handle and substituting an 
8” section cut from a notched 
> wooden steering wheel, ob- 
ie tainable at any auto grave- 
, yard. One end is slotted to 
fit over the frame of the saw 
and drilled to take two saw- 
tch handle bolts; the opposite 
notches are cut ‘ 
for the clamps. end is rounded off smoothly 
The excess wood With a knife and then fin- 
is ripped offlater ished with sandpaper.—B. N. 
















If the stock is 
wide enough, 
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An Ornamental Barbecue 
for Garden Luncheons 


IN THE rural districts of Mexico, the peons 
make efficient barbecues or grills of the 
simplest construction. A favorite type is a 
five-gallon gasoline tin with the top cut out 
Sand is placed in the bottom, and severa 
iron bars are laid over the top. The elaborate 
arrangement shown in the accompanying 
photograph is a duplicate of a Mexican de- 
sign made by Durlin Brayton, of Laguna 
Beach, Calif. This portable barbecue con- 
sists of a low octagonal table of rough pine 
with a round opening in the middle to re- 
ceive a large iron kettle. The protruding 
handles prevent the latter from _ slipping 
through. The top of the table is covered with 
hammered copper sheets, secured with large- 
headed galvanized roofing nails. The exposed 
wood is finished in weathered stain with a 
pleasing effect. Cooking is done on a grill 
over a charcoal fire laid in sand, which fills 
the kettle to within about 6” of the top. 
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Wax Solution Sprayed on Fine Tools 
to Prevent Damage from Rust 


FINE, highly polished tools, scales, and instruments of 
precision are often made unsightly and even damaged by 
rust caused by the moisture of one’s hands, but they can be 
protected by applying the following solution with an or- 
dinary fly sprayer: Place a piece of paraffin 
the size of a marble in a can holding about a 
cupful of carbon tetrachloride, set the can in 
boiling water, and stir until the paraffin has 
dissolved. When this is sprayed, the carbon 
tetrachloride will carry the wax to every part 
of the surface, but will evaporate in a few mo- 
ments, leaving a very thin film of wax. This 
also makes a satisfactory lubricant for locks, 
hinges, and car doors.—W. C. C. 
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Charles H. Hunt, of Long Beach, Calif., puts the finishing 


a 






touches on one of his miniature totem poles now on display 
in San Francisco. At the right, a wooden ceremonial mask 


Guildcratters Indian 
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Carvings 


Win Acclaim at Fair 


By JOHN H. WOOD 


OUR years ago a_ twelve- 

year-old boy dropped into the 
home workshop of Charles Hen- 
ry Hunt, of Long Beach, Calif., 
and asked for help in carving a 
small totem pole. Hunt tried to 
stall him off, but the lad was 
persistent. Finally the man gave 
in and then found to his surprise 
that it was a fascinating subject. 
Today he is still making minia- 
ture totem poles. 

Complete in every detail, these 
carvings are copied from au- 





thentic Indian relics. It is Hunt’s am- 
bition to make a tiny duplicate of 
every known totem pole. So far, he 
has carved fifty-two of them, which 
range in height from 18” to 36”. When 
the group is as nearly complete as he 
can make it, he plans to present the 
carvings to a museum. 

The hardest part of making these 
Indian ‘family trees’ is laying out 
the work. Only thirty or forty hours 
are needed to complete the intricate 
carving and finishing. He also carves 
miniature canoes, ceremonial masks, 
and similar pieces. The most interest- 
ing poles, he says, are those from 


MINIATURE TOTEM POLES ARE PART OF HOME WORKSHOP CLUB’S 
DISPLAY AT GOLDEN GATE EXPOSITION... AND NEW YORK’S “WORLD 
OF TOMORROW” EXHIBITS BUFFET SET MADE BY ANOTHER AMATEUR 
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Queen Charlotte Island, Alaska. The same 
kind of wood is used as that employed by the 
original Indians. 

Hunt is not a craftsman by trade—he is a 
teacher of physical education and during the 
1932 Olympic Games served on the general 
Olympic committee. ‘‘But my shop,’ he says, 
“gives me satisfaction way beyond that pos- 
sible with any other hobby.”” He has made 
and given away at Christmas time more 
than 10,000 toys. 

As a member of the Long Beach Home- 
craftsman’s Club, which is affiliated with the 
National Homeworkshop Guild, he loaned 
some of his work for the exhibit that the club 
has in the Recreational Building of the Gold- 
en Gate International Exposition in San 
Francisco. Another member, R. R. Foster, 
also has carvings in the exhibit, but they are 
of a totally different kind. Hunt’s totem poles 


144 








START A HOME WORKSHOP CLUB IN YOUR NEIGHBORHOOD 


R. R. Foster with a few of his 
novel caricatures, part of the 
Long Beach (Calif.) Home- 
craftsman's Club exhibit at the 
Golden Gate Exposition. Note 
comic “totem pole” in front 


give a historical note to the 
display, but Foster’s carv- 
ings, which are in the nature 
of caricatures, lend a humor- 
ous touch. 

On the other side of the 
continent, the United States 
Trust Company Homework- 
shop Club of New York City is 
represented at the New York 
World’s Fair by two candle- 
sticks and a bowl made by 
R. A. Johnson, club president. 
The three pieces were turned 
from the burl of a totara tree, 
a species of pine indigenous 
to New Zealand, and are on 
display in the New Zealand 
section of the British Pavil- 
ion. Totara burls are very 
rare and when found are usu- 
ally cut into pieces for dis- 
tribution to museums—they 
cannot be purchased commer- 
cially. 

The Cuyahoga Falls (Ohio) 
Homeworkshop'- Club has 
gained five members as a re- 
sult of an exhibit in the win- 
dow of a hardware store. 
Furniture, carvings, and metal 
work were displayed. Visitors 
wanted to purchase several 
items but were refused. 

A successful exhibit was 
held by the Gem City Home- 
workshop Club at the Dayton 
(Ohio) Hobby Fair. More than 4,000 persons 
attended, and the display received favorable 
mention in newspaper write-ups. The follow- 
ing were exhibited by members: stagecoach, 
George R. Reid; duck sewing kit, pipe rack, 
and cigarette box, Paul and Henry Paetz; 
squirrel plaques, Harold Sigler; corner cab- 
inet, end table, vase, and jewel box, Victor R. 
Shuttleworth; “Snow White and the Seven 
Dwarfs,” Franklin Robeson; high chair and 
barrel chair, Stanley Starr; ship model, doll 
bed, child’s kitchen cabinet, hall tree, maga- 
zine rack, and club sign, Theodore F.. Herbert. 

The Ware (Mass.) Craftsman Guild recent- 
ly enjoyed a demonstration on how to make 
projects from copper, pewter, silver, and 
other metals, given by Charles O. Cook, an 
instructor of metal craft at Worcester. Sev- 
eral members displayed work they had com- 
pleted, and preliminary arrangements were 
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c 
i made for the club’s first public exhibition. 
Programs of the Connellsville (Pa.) Home- 
S workshop Club have included a talk on glue 
” problems by E. Daberko and a discussion of 
i finishing and polishing wood by Joseph A. 
- May. The club plans to make tops to give 
y to local children. 





_ A demonstration of a high-speed electric 
i machine for cutting designs was given by 
y Herbert Chapman of Grand Rapids and 
* H. J. Kuhn, secretary, at a meeting of the 
St. Joseph (Mich.) Homeworkshop Club in 
) the high school manual-training room. Ses- 
S sions are held twice a week under the direc- 
tion of J. S. Dentler, instructor. Other pro- 
grams have included moving pictures, a dem- 
., onstration of an electric hand grinder, and a 
J lecture on the steel industry and the Besse- 





S mer steel process by Henry H. Hapke. 
il “Swap Night” was en- 
joyed by the South Shore 
s Homeworkshop Club, 
* Quincy, Mass., when each 
n member brought an article 
S worth about twenty-five 
le cents and exchanged it 
r with another member. Al- 
nh, fred Moore has offered the 
i, use of his basement work- 
shop for a clubroom, and 
)- plans are now being made 
2 to equip it with additional 
n lights, workbenches, and 
id both power and hand tools. 
11 
” 
.. 
‘ Gordon Hammond, vice 


president of the Rich- 


ce 

.d mond (Va.) Homecraft 
and Modelmakers Guild, 

in ° ° 

in his home workshop 

™ with one of the many 

a model gas-powered air- 

re planes he has _ built 


New York World's Fair visitors 
will see this buffet set in the 
British Pavilion, It was turned 
from a totara-tree burl by R. A. 
Johnson. The stars on the can- 
dles represent the Southern Cross 





Alton Larson gave a talk 
on wall papering before the 
Town Hall Homeworkshop 
Club, Ottawa, Ill. G. B. Anderson presented 
an evening of magic at another meeting. 
The Denver (Colo.) Homeworkshop Club 
held its annual dinner in conjunction with a 
display at the Y.M.C.A. Hobby Fair 
Jacob Fisher spoke on repairing and refinish- 
ing furniture before the LeRoy (N.Y.) Home- 
workshop Club... The merits of different 
kinds of home workshop tools were discussed 
by the Klondike Homeworkshop Club, Mason- 
town, Pa., at the home of Calvin Fleming, 
president ... Meetings of the Aquida Home- 
workshop Club are held in the well-equipped 
shop of the president, A. F. Alexander, Brook- 
lyn, N.Y. ... The Southeast Woodcraft Club, 
Cleveland, Ohio, is conducting a membership 
campaign ... Photography is being studied 
by the Brenham (Texas) Industrial Home- 
workshop Club... A talk on joints was 
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given by C. W. Lingham before the Timber- 
craft Homeworkshop Club, New Bedford, 
Mass. 

A lecture on the automobile ignition sys- 
tem was given by John Dillon at a meeting 
of the Peekskill (N.Y.) Homeworkshop Club. 
Forty-six members displayed their work in 
the annual exhibition .. . The uses of cutting 
and carving tools were demonstrated when 
the Hardwood Homeworkshop Club met in 
the workshop of Paul Steinway, Neenah, Wisc. 
. . . Colored lantern slides were shown by 
Martin Therriault to the Edmundston (N.B., 
Canada) Hobbyists . . . The Bailey Square 
Homeworkshop Club had a display in the New 
Bedford (Mass.) Food Fair ... Members of 
the Universal (Pa.) Homeworkshop Club are 
making wood novelties and soap carvings, 
which will be sold to raise money for a club 
workshop ... Jack Netsch, vice president of 
the Pioneer Homeworkshop Club, Philadel- 
phia, Pa., is planning a series of social events. 

The timing of double-acting steam engines 
was demonstrated by J. A. Ogilivie when the 
Society of Model Engineers met at the work- 
shop of Ben Cook, Ottawa, Ont., Canada. The 
club recently met at the home of the secre- 
tary, George B. O’Connor, to see a tryout of 
some of the railway equipment being con- 
structed. 





Through the codperation of a machinery 
company, the Kerrisdale Homeworkshop 
Club, Vancouver, B.C., Canada, obtained the 
loan of a circular saw, and a demonstration 
was given by a local manual training instruc- 
tor. A bird-house building project is being 
sponsored in the elementary and high schools. 
Puzzle souvenirs will be presented to all con- 
testants, and the prizes will be tools. Ian B. 
McKay is chairman. 

Garden ornaments are being made by the 
Way Homeworkshop Club, Chicago, Ill... . 
Several totem poles have been made by mem- 
bers of the Waban (Mass.) Homeworkshop 
Club . . . Moving pictures were enjoyed re- 
cently by the Fall River (Mass.) Homecraft 
Club ... Meetings of the Ridley Park (Pa.) 
Homeworkshop Guild have been devoted to 
making corner brackets of three shelves and 
a drawer . The Western Springs (lll.) 
Craftsmen’s Guild had a treat when one of 
the members took them for a trip over Chi- 
cago in the plane he pilots . . . Richard Iver- 
son, secretary of the Jumbo Homeworkshop 
Club, Chicago, Ill., has completed a model of 
Fort Dearborn. He used over 2,600 matches 
and 8,000 tiny shingles .. . The work of high 
school boys was examined by the Crestline 
(Ohio) Homeworkshop Guild at a meeting in 
the high school shop. 





Henry J. Kuhn, secretary of the St. Joseph (Mich.) Homeworkshop Club, gives a demonstration in the 
manual training room of the local high school. He is using a high-speed electric tool for cutting designs 
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ERE are two types of homemade fruit- 

jar lifters to prevent scalding the fingers 
when the jars are removed from the boiling 
water. 

The one shown below requires a piece of 
hardwood 4%” by 1” by 1812”. Across the 
lower end is riveted a piece of strap iron \” 
by lo” by 4”, bent to a 2” radius. Another 
piece of the same material is cut about 454” 
long, and 3/16” holes are drilled in the ends. 
The ends are then bent up at right angles for 

.”". This piece is riveted across the wood 
about 5” from _ the 
bottom. 

The gripping loop 
and lever is formed 
from 5/32” rod or stiff 
wire. Fit the lever 
side of this piece 


through the bracket 
first, later springing 
the other side through 
The small 


its hole. 






&*% STRAP iRON 

6 P. 
HARDWOOD 
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Bulb Tests Photoflash Equipment 


BATTERY-POWERED photoflash equipment can 
tested in advance by making an adapter to 
fii the photofiash lamp socket. Drill a hole in 
an attachment plug large enough to take the 
socket from a discarded flash light, and cut in- 
to the parallel slots. Bend down one of the 

ntact springs thus exposed so as to be un- 
ier the socket and to make contact with the 
bottom of the flash-light bulb when it is in- 
serted. Solder the socket to the other con- 
tact spring. 

Another method is to mount a socket of a 
Christmas-tree lamp with sealing wax or sim- 
ilar material in the screw base from a used 

toflash lamp or illuminating bulb. First 

lder short wires from the socket to corre- 

mding wires that will be found in the base 
when it is separated from the glass bulb. Set 
the socket high enough to provide a good grip 
fir the fingers.—STERLING D. FOx. 


in 3 
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Fruit-Jar Lifters 
PREVENT SCALDED FINGERS 


wood block or pad which fits against the jar 
lid is now placed. The distance from pad to 
inside of the gripping loop should be exactly 
3 3/16”. This is the only critical dimension. 
When placing the loop over a jar, hold the 
lever and handle in a vertical position. Re- 
lease the lever when lifting. 

The second style of lifter, shown above, is 
bent to shape from 8-gauge wire. Pieces of 
rubber tubing are slipped over the handle 
and jaws to provide a safer, surer grip. The 
tubing on the handle should be put in place 
before the wire is bent. Windshield wiper 
tubing 9/64” in diameter will be found to fit 
perfectly. 





Two types of testers 
are shown at the left 
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ltramodern 


How to Construct a Unique 
New Type of Vanity with 


Six Swinging Compartments 


By W. KEITH VINING 


“SWING DRESSERETTE” is what 
A: call this ultramodern vanity. It 

is a piece of furniture to appeal 
to the woodworker who is looking for 
something a little out of the ordinary. 
The construction is simple, yet so un- 
conventional as to make the work a 
pleasant variation for ordinary cabinet- 
making, and the finished piece is at once 
useful and distinctive. 

After the materials given in the list at 
the end of the article have been obtained, 
start the construction with the top 4A, 
which acts as the principal form or 

It takes a woman to appreciate the convenience and chassis. It is cut in one piece, and two 
smartness of this dressing table with stool to match holes the size and shape of the lock nuts 
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Uressing Table 


The ‘%” thick ply- 


re chiseled into the under- 
side near each end where in- 
icated. The lock nuts should 
fit snugly in these holes and 
be fastened with small pieces 
sheet metal so they will 

not drop out. The centers of 
hese retaining pieces must 
be cut out for the pivot pipes. All 
measurements shown on the draw- 
ings from the pivot holes to the 

iges of the lumber are to the cen- 

r of the holes. 

The back B, of 1,” plywood, is 

rewed to the top, and then the re- 
nforcing boards C are placed. The 
two parts D are fastened at right 
angles to C, having been previously 

otched for the slides, which are 

he disks of wood placed under the 
upper and second drawers. The top 
steel angle braces are gained or set 
into A and C. The bottom angles 
are gained into C only, as thy are 
placed under the bottom shelves. 

Each of the two bottom shelves, 
which are same size as the drawer bottoms, 
acts as a slide as well as a form for the 
2',” wide bottom apron, which should be 
glued to it. Fasten under each of the bot- 
tom shelves two roller casters of the type 
having a flat plate. Mark the intersection 

the angle brace with the shelf, but do not 
screw the bottom shelves to the angle braces 
until the final assembly. 


wood which forms the 
outside of the 
compartments is bent 
with the aid of a re- 
movable wood form 


six 





Nail the round molding along the rear edge 
of A with long finishing nails and set the 
nailheads. This molding is slightly flattened 
on the bottom. After nailing, fill the holes 
with plastic composition wood. 

To construct the six swinging compart- 
ment or drawers, it is necessary to build a 
form or jig as shown. It is first used for the 
7” drawers; then by substituting blocks 2” 

longer, it will serve for 





building the bottom 





drawers. The holes indi- 




















cated are to take the 
fore jaws of the clamps. 
The jig is used either 
way up, depending upon 
whether a right-hand or 
a left-hand drawer is be- 
ing made. 

Place a piece of the 
14” pipe absolutely ver- 


Opening wide at a touch, 
the compartments have 
many advantages over the 
drawers ordinarily used 
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Parts for the stool. The plyw 





tical through a hole in 





bottom and a drawer 












ing the bent plywood 








side. It is just as well 










pipes into place. Place 






and follow with the 
lock nuts may be set 
sistance as you wish. 









times becomes sticky. 
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ood ends are joined over 


your bench top. It 


must be perfectly rigid. Fasten a drawer 


back together with 


screws through the bottom. Slide this over 
the pipe and place the two small blocks 
marked FE and the sheet of 4” plywood that 
is fastened to their straight edges. 

Now clamp the drawer form to the drawer 
back and, having smeared all edges that 
join with grade-A casein glue or some other 
fast-setting glue, bend the plywood covering 
in place and nail the ends to the drawer back. 
An old-fashioned belt with a sliding buckle 
or even a piece of soft rope is a help in hold- 


until the ends are 


nailed. While the glue is setting, counter- 
sink the nails slightly and fill the holes. 
Fasten the handles with screws from the in- 


to give the handles a 


30-deg. bevel at both ends as indicated in the 
side-view drawing. All drawers are con- 
structed in the same way except that three 
are right-hand and three left-hand. 

Make some washers out of light sheet 
metal to go between the drawers and the 
slides, as regular washers are too thick. Lay 
the chassis on its back and screw the pivot 


the drawers and the 


slides on the pipes, separated by washers; 


bottom shelves. The 
to give as much re- 
Having fastened the 


WHEN stored in a damp, warm place, the 
surface of so-called ‘‘oilskin’’ raincoats some- 
If this breakdown of 
the oil film has not progressed too far, the 
coat can be restored to usefulness by dusting 
it with talc and hanging it in the light. Other- 
wise the softened oil must be removed by 


piece F 





bottoms to the anvle braces, drive 


screws through D into the slides at 
each intersection; th place the pro- 
ject on one end and trom the back 


drive long narrow screws through the 
plywood backing and the uprights C 
into the slides 

The stool is easily made by follow- 
ing the drawings. The legs are of 112” 
stock and are gained into the bottom 
rings. They project below the ply- 
wood 12” ¢ indicated. The piece 
marked F fiis between the two disks 
and is round: slightly; and the ends 
of the plywood covering are nailed 
to it. The top is fastened with screws 
from the underside of the top disk 
before the plywood is bent around. 

The vanity is attractive finished 
either in the natural wood color or 
enameled. In either case a pleasing 
effect may be obtained by painting 


the insides of the drawers a contrasting color. 
Of course, the entire dressing table must 
first be thoroughly sanded. Be especially 
careful to obtain a smooth, rounded edge on 
the drawers so that clothing threads will 
not catch on the wood. 








LIST OF MATERIALS 


+” thick wood as follows: 16” by 7’8”, 


for dresserette top and stool sections; 
14” by 13’6”, drawer bottoms and 
slides; 9” by 8’, uprights C and seg- 
ments in drawers; 2” by 4%’, up- 
rights D; 1%” by 16’, segments E in 
drawers and stool uprights. 


Plywood: 1 pe. 4” by 27%” by 30%” 


for back and 1 pe. %” by 4’ by 6’ for 
drawers and stool. 


Molding and handles: 1 pe. 1%” round 


by 6% 


Hardware: 4 steel angle braces 1” wide 


with legs 5” long; 2 pieces of 4” size 
pipe (actually about %” in outside 
diameter) 2644” long and threaded 
for 1” at each end; 4 lock nuts for 
1,” pipe; 4 casters with flat plates, 2” 
high; scrap of light sheet metal for 
cutting washers; screws, nails, glue, 
etc. 


NOTE: The 16” wide wood for the top, etc., may 
be glued up as necessary. The choice of wood 
ind plywood will depend upon whether the 
table is to be finished natural or enameled. 
Any good quality wood suitable for furniture 
may be used 





trichloroethylene. 





Restoring Oilskin Raincoats When They Become Sticky 


washing the coat with alcohol, acetone, 
A new oil film is then ap- 
plied by spraying or brushing the cloth with 
boiled linseed oil. Pigment may be added, 
if desired, for coloring purposes. 
coat up to allow the oil to penetrate and 
later wipe off any surplus. 





or 


Hang the 
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Marks on Handles Identify 
Wood-Turning Chisels 


A COMMON practice of wood turners is 
to lay the assortment of chisels they re- 
quire for a particular job on the bench 
ahead of the lathe, but the accumulation 
of wood shavings and chips often conceals 
the chisel points. That makes little differ- 
ence if the handles of the chisels are 
marked as shown to indicate the shape of 
the points. The marks may be either 
painted on or burned in. If there are dif- 
ferent sizes of the same shape, use marks 
of different sizes or, better yet, add a 








hell ade tal daded wlatadien numeral, as 1, 2, or 3, to indicate the re- 
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seep § spective sizes.—EDWARD J. HOBERT. 
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Rain and dirt cannot sees 4 
reach the clothespins 4 bes 
kept in this modern 

bag. The slide fast- 


ener is seen at right 





Moistureproof Clothespin Bag 
Fitted with Slide Fastener 


CLOTHESPINS kept in this weatherproof bag will 
not cause stains when used to hang up clothes. An 
18” length of oilcloth is shaped to fit over an ordi- 
nary clothes hanger and a 3” wide strip is inserted 
between the front and back pieces, and tapered 
to the top. A slide fastener is fitted into the open- Although the points are buried in shavings, the 
ing, and the raw edges are bound with bias tape.  chisels are recognized by appropriate markings 


In the average dwelling the main 
| fuses in the service switch are 30- 
| ampere since they have to carry the 
entire load. Submain fuses in meter 
| cabinets or sometimes in open cut- 
| outs below the meter are usually 20- 
or 25-ampere and carry the load on 
| : that meter. Branch fuses for indi- 
| Fe Gon Fy vidual circuits should never be over 
calf 15 amperes unless special wire has 
| been installed of larger than usual 
| size. The No. 14 wire used in ordi- 
nary branch circuit wiring cannot 
| safely be fused over 15 amperes. 
| 
| 
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TARGET ARCHERS WILL LIKE THESE 


And the Novel Methods by 
Which They Are Made Can 
Be Used in Constructing 


Many Other Types of Boxes 


7 


By 
ALFRED P. 
LANE 


a by 


NSPECT the archers’ equipment at any archery tourna- 
ment and you will marvel at the bewildering variety of 
arrow cases on display back of the shooting line. 
Nearly all of them—-perhaps ninety percent—will be 

homemade, and they will range all the way from a 
crude box knocked together out of packing-case lumber 
to elaborately inlaid examples of the amateur cabinet- 
maker's art. 

Don't make the mistake of designing a case to hold 
too few arrows. As a general rule, a man archer prefers 
a husky type of arrow case that will stand plenty of 
rough handling. A woman is more likely to want a light 


and attractive case. A catch is pushed backward to permit 
The two arrow cases illustrated side by side ona fol- the arrow rack to drop into the case 
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lowing page represent the 
two extremes. One is made of 
solid 14” thick walnut lum- 
ber. It holds twenty-five 
men’s arrows and in the 
front compartment all the 
rest of the archer’s equip- 
ment, except, of course, the 
bow. It weighs, ready for 
the road, close to 15 lb. The 
other case holds twenty ar- 
rows and all the equipment 
for a woman archer. It 
weighs less than 415 Ib. 
with everything in it. This 
case is made from special 
molding and walnut veneer 
plywood slightly less than 
4” thick. In spite of this 
featherweight construction, 
the case looks substantial, 
is remarkably strong, and 
will stand many years of 
hard use. 

Either of these cases can 
be made with the aid of a 
small power saw. Dado 
cutters will speed the cut- 
ting of the edges of the 12” 
boards for the heavy case, 
but lacking them, the same 
result can be attained by 
making a number of cuts 
with the regular saw blade. 


AUGUST, 1939 


Below, light walnut strips 
form the corner supports 
of the woman's arrow rack 
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Latch to Hold 
Arrow Rack Vertical 











Grooves are cut in the front, back, and end boards of the man's arrow 
case as shown in the circle. This enables the top to be sawed from the 
main part of the box in such a way as to provide an overlapping joint 
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The woman's case and the heavier, 
more rugged case for men's arrows 


It is common practice 
in the construction of NM 
wooden cases to glue the / 
box together as a solid 
unit and then saw it in 
two to form the case and / 
its cover. This method as- | 
sures that the cover will | 
fit the box perfectly. In 
the construction of the 
solid walnut arrow case, 
a new method was used 
that has proved a novelty 
to a number of experienced 
woodworkers. 

Ordinarily, when you 
saw a solid box apart, you 
have to content yourself with a flat joint be- 
tween the top and bottom, yet it is much 
better to have a rim on the cover which seats 
over the edge of the projecting rim of the 
case. This greatly adds to the strength of 
the case, and in an arrow case is of spe- 
cial importance. It makes the case virtually 
insectproof so that moths or other insects 
cannot crawl in and make a meal of the 
feathers on the arrows, and it also prevents 
water from entering the case in the event of a 
sudden downpour. 

This overlapping edge is easily obtained by 
the method shown in one of the drawings. 
3efore the case is glued together, two 
grooves are dadoed (or sawn with several 
cuts) into the front, back, and end boards. 
These are spaced the width of a saw cut 
apart so that when the final saw cut is made 
right through the box, it leaves the lip on 
the top ready to drop into the recess in the 
upper edge of the case. It is necessary, in 
making these cuts, to get them accurately 
placed; and before you glue the case to- 
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Molding 
1 
Section 
( —_——- ee ne a ae 
- 
Lightweight Case 
. i aT 








A sectional view of the smaller case and, 
above, detail of the molding. Inside dimen- 
sions, for 23” arrows, are 4/2” by 7'4” by 24” 
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Cross section of the larger, solid walnut case. Inside 
dimensions, for 28” arrows, are 5/2” by 8” by 29/2” 


gether, mark exactly where the parting saw 
cut is to come. 

In working out this construction, be sure 
to allow extra height inside the case as glued 
together to allow for the decrease in inside 
height when the top slips down into place 
on the case. Also be sure to make the 
grooves so that their bottoms overlap at 
least 1/32”. This will give an easy fit to 
the top. 
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Another novelty introduced into 
the construction of the heavy ar- 
row case is in the making and 
fitting of the arrow rack. The 
partitions with the spacing holes 
are supported above the base by 
arrow shafts glued into holes in 
the corners so that at first glance 





the arrows look as though they 
are holding themselves in place. 
The arrow rack swings out on a 
hinge and locks into the vertical 
position with a spring latch. Al- 
low an extra 5” in the length of 
the arrow case in addition to the 
thickness of the base and the 
length of the arrow if you in- 
corporate this swing-out feature 
to allow the lower arrows in the 
rack to clear. 

It is impecssible to give exact 
inside dimensions because of the 
variation in arrow length and in 
the quantity and size of equipment the archer 
desires to carry. 

The molding used in the construction of the 
light arrow case is much easier to make than 


woman's 
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So lightly built is the 
case that 
it weighs less than 
4'2 |b. with arrows 
and other equipment 


its appearance would indicate. First run off 
the necessary length and number of 12” 
square strips. Then cut the two grooves 
(using the same saw or dado setting for 
both) wide enough so that the plywood is 
an easy fit. That will leave room for the 
glue or cement, and you won't split the mold- 
ing in assembling. Next set the saw for a 
45-deg. cut and remove the corner between 
the slots and bevel the outer edges of the 
slots. Mitering the ends of the molding must 
be accurately done if you want the corners to 
come together without gaping. Finally, cut 
the plywood panels to size. 

To assemble, put glue in the slots of the 
molding and on the ends, set the parts to- 
gether, and tie the case tightly in every di- 
rection with string or heavy rubber bands. 

After the glue has set, saw the top off and 
then glue strips of plywood along the edges 
to form the overlapping joints as shown. 

































A lightweight cup- 
board for holding 
perishable supplies 


AMPING, even at the best 
oo almost always ne- 
cessitates outwitting the fly, the 
punkie, and the “no-see-em.” 
Two dollars, perhaps even less, 
will buy the materials for this 
flyproof cupboard, which weighs 
less than 3 lb. and folds flat as 
the proverbial pancake. While 
only the more easily spoiled 
foods are intended to be stored 
in it, there seems always to be 
space for such other items as 
shaving gear, flash lights, films, 
spare ammunition, matches, and 
other small articles. 

Purchase a yard of balloon 
silk, drilling, unbleached muslin, 
or canvas, and cut the material 
as in the diagram, leaving ',” 
for seams. These should be in- 
side, either plain or French. 
When joining the sides at the 


peak, use the extra length to 
form a sleeve to take the 1,” 
dowel, and allow 1%” of double- 


thick material below the dowel 
through which to drive the No. 
0 grommet for the suspension 


cord. Sew a 30” slide fastener 
the length of the flaps. 
Now cut the shelf material, 


approximately 4” by 6” by 
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SLIDE 
FASTENER 


Detail ot Peak ‘ 


HOLE TO FIT <= 
6-PENNY NAIL 
(HEADS 

CUT OFF) 


NOTCHED FOR 
SLIDE FASTENER 











4 
SECURES TO RING 
STAPLED TO BOTTOM 


\ Cupboard 























V4" DOWEL NOTCHED 


BOTH ENDS 



















FLAP 
STIFFENERS 


BOTTOM 


SELVES 





CUPBOARD 


CLOSED 


Flyproof 
Folding 


HOLDS 
CAMPERS’ FOOD 





12”, and round the edges and 
corners slightly. So far as 
strength is concerned, \” 
wood is sufficient, but it is 
easier to drive tacks into 4” 
material. White pine or bass- 
wood are preferable. Tack the 
top shelf in position first, spac- 
ing the others below it by care- 
ful measurement. The lower 
shelf should be of 12” material 

Make stiffeners for the bot- 
tom of the door flaps as shown. 
Notch the stiffeners enough to 
allow passage for the slide 
fastener. Staple a small D-ring 
to the center of the bottom, to 
which can be tied the short 
cord attached to the tab of the 
fastener. Four other D-rings 
should be sewed to the back 
corners of the cover for con- 
venience in lashing the cup- 
board to prevent too much 
sway in windy weather. 

Unless the material used is 
waterproof, it should be treat- 
ed by any standard water- 
proofing process. The shelves 
should be varnished or en- 
ameled.—J. H. 
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Push Rod for Wood Lathe 
Kept Handy in Holder 


A Woop turner can save having to hunt for 
the push rod every time he wishes to change 
attachments in the hollow spindle of his lathe 
by making a holder from a piece of strap 
iron 7%” by 3” by %”. Cut a U-shaped slot in 
one end %” deep and 9/16” wide, bend the two 
prongs up a trifle, and fasten the holder on top 
of the lathe bench as shown above. A 12” by 

»” bolt forms a suitable push rod.—F. H. 


Two methods of mount- 
ing bell transformers 
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Pivoted Wooden Doorstop 
Works Automatically 


WHEN a door will 
not stay open by it- 
self, it is customary 
to use a weight, a 
doorstop, or a wedge 
to hold it, but it is 
then necessary to 
stoop down and move 
the weight or free 
the door each time it 
is closed. That may 
be avoided by using 
an automatic door 
holder of the type il- 
lustrated. The door 
itself pushes the 
holder from one po- 
sition to the other, 
and the tension may 
be altered by adjust- 
ing the screw. If 
something more dec- 
orative is desired, a 
cut-out design may 
be mounted on the 
holder.—R. R. 


Wax Preserves Rubber Gasket 


DETERIORATION of the soft rubber gasket 
used around the doors of various refrigerators 
can be prevented by cleaning the rubber thor- 
oughly and then applying paraffin, beeswax, 
carnauba, or any highly refined wax contain- 
ing no solvent. Rewax at intervals.—C.N.S. 











[ELECTRICAL] 


A bell transformer preferably 
should be on a separate circuit 
fused at 3 amperes. Fasten it on a 
metal box or at least keep it away 
from any wooden surface’ by 
mounting it on porcelain knobs or 
asbestos as it may sometimes get 
hot. One photo shows an ordinary 
transformer bolted to a metal cab- 
inet with the wire carried through 
a porcelain fitting to the fuse 
block. The other shows a special 
cabinet with built-in transformer. 
Use rubber-covered bell wire rath- 
er than single cotton-covered wire. 
The wiring from the 110-volt sup- 
ply to the transformer should al- 
ways be No. 14 wire, connected to 
the circuit in an approved manner. 
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Twenty-four standard size coffee cans serve 
as the drawers of this shop cabinet. Each 
can is fastened to a wooden top or slide 


OFFEE cans make excellent draw- 
ers for nails, screws, and other 
odds and ends in the workshop. 
Twenty-four cans are used in the white- 
pine cabinet illustrated, but the size could 
be increased if desired. In planning the 
grooved slides for the drawers, allow 
upwards of ” for clearance because 
painting will reduce it. If a dado saw is 
not available to cut the 
grooves, plan the cabinet 
to have cleats on the in- 


Hardware 


Cabinet 


MADE WITH 


Coffee 


The quickest way to cut the tops is on a band 
saw, if available. Below, the assembly drawings 





side of the ends and par- — 
titions; these will serve \ 
the purpose. \ 
In cutting the stock for , ae ‘s 
the drawer tops (2), have ai” il 










. = V4" VENEER 
OR WALL BOARD 








the grain run across the 








drawer. When one of these 
pieces has been laid out, 








much time may be saved 
by nailing four or six 












pieces together and saw- 








ing them at one time. If 





the work is to be cut ona 











band saw, cut in from the 








side and proceed to saw 
as illustrated. The outer 











cut will have to be filled 
later with a thin strip of 









wood. After cutting the 














drawer front round, it is 
well to sand the surface so 





















that all fronts will be uni- 








form, and time is saved by 
sanding all at once. The 
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Holes are punched before fastening cans with screws . 


edge may be grooved, 
and a strong strip or 
spline of wood glued in 
for extra strength. If, 
however, the drawer tops 
are made from plywood 
and cut on a jig saw, this 
procedure will not be 
necessary. 

Before the standard 
size coffee can will fit in 
these tops, it will be 
necessary to remove the 
top band of the can. 
Grasp the band with a 
pair of pliers and give it 
a bend, which will readi- 
ly release it. If the can 
is too tight, you may 
have to enlarge the hole 
by sanding the edge on a 
spindle sander. Each can 
is now fastened to its top 
with four screws. Use 
about a 3%” No.10 round- 
head screw. Label each 
can for easy identifica- 
tion.—EDMUND HANLEY. 
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After being sawed, 
the drawer tops are 
smoothed onasander 











CUT HOLE TO FIT CAN, 





7-6 

SLIP INTO 

GROOVED 
END 


















\T TI] Glueo strip H 
| 

p | 

© 














b 4 
4d 
. a s ~~" ... 
E68 — lo— 6k ——] Te: te t 0 
{ — — —_ J 


























































































































































































Th - 28%" a Y 
x @ Top and Bottom (Make 2) Vatiey yo 
tbs f. GLUED MAPLE SPLINE | © 
: “CUT RABBET. an G1 
S |) fonoeae’® SZ Nt 
| TO FACE aaa ah 4 
| $ U fAcHormen Ly oye Lay ci 
aii “t aR bee art Q) Drawer Top (Make 24) 
= 4 
2. _ 23'4" 1, [>-—— 46°CuT TO FIT CASE) =} § 
© Sides (Make 2) P ES ETSI 
ayer Ch if ba 
| Lag @) Top Molding 
- be 37." J 
* % el 
a = % o ' 
ey | b 
- ; ; ; - ; ' Note how splines of maple or other j 
$1 La3 ¥4 22 3 2 
i bagel bag hag bog bag — hard wood are used to strengthen y 
Fem Tk SRE 8 the drawer tops. The back of the 
eat h pa ae 











@ Partitions (Make 3) 


Holding Parcels in Bicycle Basket 










SS cabinet may be plywood or wall board 


NEWSPAPER boys and others who carry lunch 
boxes, books, and packages in a bicycle basket 
can save themselves much annoyance by making 
an adjustable rubber strap to hold in the articles. 
Cut a band about 1” wide from an old inner tube 
and connect two small harness snaps to it. 








How to Improve a Soldering Tip 


IF THE tip of soldering copper is hammered for 
about five minutes on an anvil, it seems to hold 
the heat better without “burning.’’—K. F. K. 










This all-purpose tester, operated by 110-volt house cur- 
rent, indicates a closed circuit by a click in the phone 


ECAUSE of its extreme sensitivity and 
B low current drain, this all-purpose tester 
can be used to check resistances of several 
thousand ohms as well as ordinary household 
appliances. It is operated by the house cur- 
rent, and a loud click in the phone indicates 
that the circuit under test is closed. 

The required parts are a good headphone, 
two well-insulated paper condensers of .05 to 
.1 mfd. capacity, a few feet of lamp cord, and 
some wood. Fasten the panel to the base at 
a 60-deg. angle, attach the parts, and make 
the connections. The test leads are brought 
out through an insulating bushing in the 


Old Phone Converted into a Tester 










000- M “ 
HEADPHONE %" PLYwooD 
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Wiring Diagram 
g g 


panel. Rubber lamp cord, which can be split, 
will serve very well for these leads. Test 
prods can be made from fiber tubing and 
nails, with friction tape to fill in between the 
nails and tubes. Solder and insulate all con- 
nections.—L. T. REITZ. 


Adjustable Wooden Frame Holds Magnifying Glass 


IN USING an ordinary magnifying or read- 
ing glass, especially if some delicate work 
has to be done with its aid, it is a consider- 
able handicap to have only one hand free. 
For threading needles, examining a sliver in 





the finger, inspecting cancellations on stamps, 
and many similar jobs, an adjustable folding 
frame to hold the lens will be found very 
useful. A neat-looking, compact holder may 
be made as shown from gum, mahogany, wal- 

nut, or maple jig-sawed 









MAGNIFYING GLASS 
t CELLULOID FRAME 


The frame, which is jig- ———s 
sawed from any hard | 
wood, folds flat as shown Sevtion Through Lens. 


OPEN FOR ADJUSTMENT — i 


4 NIPPLE 


~~ +and sanded to shape. 
The proper tension on 
the joints to hold the 
glass in the required po- 
sition is obtained by 
means of a short length 
of bicycle spoke and tw: 
| nipples. The nipples are 
countersunk, and one is 
plugged over. The other 
is left exposed so it may 
be adjusted with a small 
screw driver. Small lenses 
suitable for this purpose 


rbir 






15" / are sold in_ ten-cent 


2% | stores.—L. R. BROWNE. 





in the drawing at the right 
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Clothespins Decorate Plant Stand 


SEVEN ordinary clothespins are used to decorate each side of 
this square holder for a small plant in a can or pot. The clothes- 
pins are cut at varying heights to give the arch effect. The lower 
plywood square rests on the cut ends of the clothespins. The 
upper square, which is 14” thick wood, is fastened 1” above the 








lower one with glue 
and eight brads driv- 
en through the legs 
next to the corners. A 
strip of cloth is wound 
around the holder to 
bind the joints while 
the glue is drying. If 
a flowerpot with slant- 
ing sides is used, a 
smaller circle should 
be cut to fit from the 
plywood square before 
assembling the parts. 

HAZEL SHOWALTER. 
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Arrangment 
Of Clothespins 


28 CLOTHESPINS REQUIRED 


4" DIA. HOLE 





\ 
%" WOOD, 5" SQUARE 
Y,* PLYWOOD, 5" SQUARE 











Note: The ‘‘ 
Steel and Wire Co., 
the American Wire and Brown & Sharpe gauges. Dimensions given in the table 


Steel Wire Gauge’’ 


A soft shade of rust, tan, brown, or green is used for painting the holder 








in decimals of an inch. 
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is the same as Washburn and Moen, American 
and Roebling gauges. 
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Scissor Handles Padded 
with Strips of Rubber 


SOMETIMES it is necessary to cut with scis- 
sors for a long time, or to cut through heavy 
material. To avoid discomfort, have on hand 
a pair of scissors treated as shown. Vulcan- 
izing tire patch, obtainable at most tire serv- 
ice stations, is cut into 5,” strips, wound 
around the handles, and stretched and over- 
lapped about halfway at each turn. The ends 
are held in place with string or a spring 
clothespin while the rubber is vulcanized in 
an ordinary oven at very low temperature. 


The gauge for copper is the same as 
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UICK, even drying of 
35-mm. film helps in 


Electric Drier 


large measure to retain W. C. 


fine grain, but the aver- CHENEY 


age owner of a miniature-camera 
hesitates to purchase a_ heated, 
blower-type drier. The one illustrated, 
which will do the work of an expensive 
commercial drier, was built for $3.54. 
The heart of the device is an electric 
hair drier, obtainable at almost any drug 
store. 

The parts required: 1 electric hair dri- 
er; 2 lengths of 3” stovepipe; 1 piece of 
2” down spout, 36” long; 4 small paper 
clips; 2 fishline sinkers, 1 oz.; 2 kitchen 
scouring pads; 1 wood block for base; 
acid core solder, and black enamel. 

The hair drier is not altered, but two 
metallic kitchen scouring pads are placed 
over the air intakes. These pads are first 
dipped in mineral oil and then hung in a 
warm place until they cease to drip. 

The base is a 12” square piece of 1 
thick board in the center of which a 3” 
hole 12” deep is bored. The two pieces 
of stovepipe are joined, and enough is 
cut from each end to make a tube 38” 
long. Two holes are cut in the center, 
opposite each other. One is 1” in diam- 
eter, the other, 1'.”. A strip of sheet 


metal 1” wide is rolled into a circle and 
soldered into the 1!.” hole. Also, an an- 
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gle brace of 1” strip is soldered to the pipe 
and bent up to support the outer end of the 
hair drier. A piece of 114” radiator hose, 
21,” long, is slipped over the 112” opening, 
and into the other end of this hose is placed 
the nozzle of the hair drier. 

One end of the down-s,out tube is notched 
for %” as shown, and oh each end are sol- 
dered three angles of sheet iron, which 
center the tube in the pipe. On the tube, 
opposite the 1” hole in the pipe, is cut 
a 1” hole and into this is soldered a sheet 
iron tube %4” long. 

The pipe is now set in the hole in the 
wood base. The tube is slipped into the 
pipe, and the 1” sheet-iron nipple is 
slipped into the 1” hole in the pipe and 
soldered. The hair drier is set in place, 
and a baking-powder can lid is obtained 
to cover the upper end of the pipe. The 
unit is then given a coat of black enamel. 

If the film is the eighteen-exposure 
type, it may be used “as is.’”’” However, 
if it is thirty-six exposure, it must be 
cut in two equal pieces. Attach the sink- 
ers to two of the clips, which are then 
fastened to the ends of the films. The 
other two clips are next attached. Short 
pieces of wire are slipped through the 
eyes of these clips. The films are now low- 





tor Miniature Films 


ered into the tube, the can lid is placed on the 
pipe, and the hair drier is started. In from 
six to eight minutes the film is bone dry and 
perfectly clean. 

The oiled metallic pads pick up every par- 
ticle of dust at the air intakes and must be 
cleaned occasionally by boiling, or new pads 
may be attached. 





ong three small sheet-metal angles are soldered _ 
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inte the outer casing as illustrated at the right 
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The developer is poured into the bailoon 
through a rubber tube. The bottle is then 
laid on its side on a shelf so the solution 
can be easily drawn as shown at right 





The following short-stop bath solution is used after development and be- 
fore the print is immersed in the hypo solution. Its duty is to arrest de- 
velopment. This obviates the need of rinsing and iessens the danger of 
stained prints. Some photographers use this bath also for negatives after 


concentration ) 11% oz. or 48 cc. 
A 28°; concentration of acetic acid may be obtained by adding three parts 


Provided the developer is drained for two or three seconds, approximate- 
ly twenty-five 8” by 10” prints or their equivalent may be processed in the 


bath before it becomes alkaline and must be discarded. 
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they have been developed. 

| Water 

| Acetic acid (28°; 

of glacial acetic acid to eight parts of water. 
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Developers Kept from Air 
in Toy Rubber Balloons 


TO PROTECT my photographic developers from 
spoiling through oxidation, I devised a system 
of storing them in toy rubber balloons. The bal- 
loons prevent air from getting to the solutions, 
regardless of how much is poured out, because 
they contract to suit the liquid remaining in the 
bottle. 

A 7” length of rubber tube is fastened to the 
mouth of a large red or black balloon with rub- 
ber cement, and the balloon is lowered into a 
suitable bottle. Place a funnel in the protruding 
tube and pour the solution through it into the 
balloon. As the balloon fills, stretch the tube 
and the mouth of the balloon upward to create 
a vacuum for drawing 
in the solution. The bot- 
tle merely provides a 
stable wall for the bal- 
loon. 

When the bottle is 
full, the tube can either 
be bent double and held 
with a rubber band, or 
a hard rubber stopcock 
(obtainable at a drug- 
gist’s) can be attached 
to its end. The bottle 
may be kept on its side 
on a shelf over the 
darkroom worktable 
with the tube hang- 
ing down within easy 
reach of your work. 
—LOUIS HOCHMAN. 


[PHOTOGRAPHY] 


32 oz. or 1 liter 
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THE long 


Reel on Photoflood Stand 
Holds Long Lamp Cords 


cords customarily used with 
photofiood light stands become somewhat of 
an annoyance if the lamps are set up close 
to an outlet and also when the lamps are 
not in use. They are constantly getting un- 
derfoot or becoming tangled. An easy way 


—_— —_— ri er rr rr rr rrr EET ele TU 











to keep them out of the 
way is to make a reel as 
shown. It is cut from 
pressed composition wood 
or plywood and fastened 
to the top of the stand 
so that the lamp cord 
can be coiled upon it as @ 
desired.—H. R. H. 





After being fixed, the prints are placed in sodium carbonate 


rococo 


CLEANING PHOTO TRAYS 


by the following method: 
1. Half fill the tray with water. 


and agitate the solution. 

3. Add several drops of potas- 
sium permanganate — solution 
(saturated) and agitate well. 

4. Empty the tray and add 
hypo solution (old, discarded 
hypo is satisfactory) to remove 
the stains. 

5. Rinse well with water, and 
the tray will be as clean as 
when new. 
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When trays become badly discolored, a thorough cleaning can be given them 


2. Add several drops of acid (acetic, dilute sulphuric, or dilute hydrochloric) 
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A reel cut from thin material, as at the 
left, is fastened to the photo lamp stand 


Extra Bath Saves Time 
in Washing Prints 


PHOTOGRAPHIC prints may be washed 
much more quickly if they are im- 
mersed for one minute in a dilute solu- 
tion of sodium carbonate. This is done 
after they are fixed but before they are 
washed. A solution of proper strength 
may. be made by disgolving 1/3 oz. of 
the sodium carbonate in 1 qt. water. 
By neutralizing the acid of the fixer, 
it enables the remaining salts to be re- 
moved more easily. After this extra 
bath, a ten-minute wash in running 
water is said to be sufficient to remove 
the hypo.—kK. M. S. 


[ PHOTOGRAPHY] 
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With a No. 2 photoflood, this light can be used alone for portraits 


I broad, soft light source so necessary 
for professional-looking photo portraits 
can be duplicated easily at home by the ama- 
teur with this reflector. Costing less than 
three dollars, the outfit does the work of ex- 
pensive aluminum reflectors. It is 27” square 
and 8” deep. An aluminum deflector, which is 
available at most photo shops, is placed over 
the No. 2 photoflood bulb to diffuse the rays 
back into the reflector and protect the sitter’s 
eyes from glare. The result is a diffused, 
comfortable light, yet at a distance of four 
feet a full exposure may be made at 1/10 sec- 
ond, F/4.5, on superspeed panchromatic film. 
A white cardboard reflector may be used op- 
posite to lighten the shadow side of the face. 

The reflector illustrated was made of 3/32” 
waterproof three-ply veneer, but other suit- 
able materials may be used. Four sides are 
cut in the shape of a triangle with a base of 
27” and an altitude of 1612”. The pieces are 
nailed and glued into one unit by means of 
four strips of wood 13,” wide and %” thick, 
beveled to fit into the corners. The construc- 
tion is further strengthened by 1” wide strips 
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Reflector Insures Soft Portrait Lighting 





The reflector is 
mounted on a rod 
which can then be 
clamped in any 
standard light 
stand such as ama- 
teurs usually use 







of tin fastened over the back of 
the seams with %” roundhead 
screws. The inside is painted 
aluminum. 

A hole must be cut into the 
apex of the reflector to permit 
the insertion of the light socket. 
An ordinary lamp-holding ring 
is fastened inside to hold the socket. An 
extension plug placed between the socket and 
the bulb brings the light into the focal point 
of the reflector. 

Since the reflector is primarily for por- 
traits, it is mounted at a downward angle 
A %” iron rod about 12” long is bent and 
bolted from the inside, as shown, through a 
reénforced section of the reflector. The latter 
will stand nicely balanced when placed on 
any of the standard light stands used by the 
amateur.—ALVIN J. BRAULT. 


Giving Films a Hard Surface 


MANY amateur photographers find it diffi- 
cult to avoid scratching the dull side of their 
negatives. My method of avoiding this is to 
treat the films so that there is a hard, glossy 
surface on both sides. I develop the films as 
usual, run them through the acetic acid bath, 
fix them with hypo, then harden them with 
a chrome-alum bath (one tablespoon ot! 
chrome alum in one quart of water) for fif- 
teen minutes before washing.—E. K. H. 
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Acetylene Torch Equipped with Double Tips 































ss ag — ERTAIN brazing and soldering 
— aay TORCH, 90° STREET jobs, I have found, can be done 
: : Se a Ps ELBOW better and in less time by using two 


tips on the acetylene torch to spread 
the flame over a greater area. As 





EXTRA the small torch outfits commonly 

ae used for this type of work are 

a ELBOW equipped with tips threaded for % 
TIP FLAME pipe threads, it is easy to use two 
CONCENTRATED tips by arranging a %” tee, a nipple, 
a7, and two street elbows as shown. If 


an extra 45-deg. street elbow is add- 
ed to one side, it is possible to concentrate 
the two flames in a single spot, giving an 
intense heat.—W.C.W. 


Sailboat Halyards Coiled 
Neatly on Hand Reels ; 
AMATEUR Sailors are forever getting their i 


halyards snagged or tangled, and it takes 
time and trouble to keep them neatly coiled. 
All this can be prevented by attaching two 
reels to the centerboard trunk, one for the 
mainsail and the other for the jib halyard. 
Each reel is mounted on a wooden dowel set 
into a cleat screwed to the centerboard trunk. 
It can be kept in place by means of a washer 
and a brass screw or pin driven through the 
dowel near the end.—H. B. HENRICKSON. View of halyard reel mounted on centerboard trunk 
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HANDSAWS—SETTING [ WOODWORKING | 


By the term “setting” is understood the | 
bending of every other tooth to the right 
and the alternate teeth to the left. Both | 
rip and crosscut saws must be set in order 
to cut a kerf wide enough to give clearance | 
to the blade. The amount of set depends 
upon the number of points per inch and can | 
best be learned by studying a new saw. Do 
not give more set to the teeth than neces- | 





LEVER SAW SET 

sary to insure easy cutting. Setting need 

at Se on gt OH gl not be done every time a saw is filed, but it 
must always be done after reshaping the 

teeth. Clamp the saw in a saw vise and, us- 

RIPSAW ing any standard adjustable type of lever 

or plunger saw set, bend every tooth that 

points away. Bend only the upper half of 


each tooth and bend it a uniform amount in 
Ee NO Ne Ne Ne the same direction. Reverse the saw in the 
vise and bend the remaining teeth away 

CROSSCUT SAW from you. 
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Framework Supports Canoe 


ee 


The rigging is made of cold-rolled steel and can be 
removed in five minutes. At right are the drawings 


oo is a rigging that may be used by 


canoe or kayak owners and others who 
need to carry light, bulky materials on their 
cars. It is quickly attached, does not mar the 
finish of the car, and does not look unsightly. 

Pins in the upper hinges of the four doors 
are knocked out from the bottom, and cold- 
rolled steel is cut to replace them. The new 
pins are fitted into holes driiled in the faces 
of 14” hexagon nuts and welded in place. 
The nuts are on top of the hinges when the 
pins are inserted. Bars of %” by 14” cold- 
rolled steel run from these nuts almost to the 
top of the car and are fastened to the nuts 
with 14” bolts. 

Next, two pieces of 3%” round cold-rolled 
steel are bent to conform to the top of the 
car with a few inches leeway all around. 
These are welded to the flat uprights. Finally, 
two round bars are welded from the front to 
the rear crosspieces. It is possible to cut, 
bend, and lap these pieces for a couple of 
inches, then tape them securely and carry 
them to the local welder to be welded. 

In attaching a canoe or a kayak to this 
rigging, two pieces of wood 1” by 114” may 
be grooved the whole length with 14” by 5/16” 
grooves to fit over the round bars that cross 
the top of the car. The boat rests on these 
pieces. Just inside where the coaming comes, 
bore four holes through the wooden pieces be- 
tween the groove and the side, and put in long 
bolts, bent like a fishhook to catch the inside 
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CROSSPIECE 














of the coaming. Tightening the bolts with 
wing nuts will then hold the canoe securely. 
Place just above each wing nut an oblong 
washer or a large round washer to prevent 
the crosspieces from shifting along the round 
bars. Felt glued on top of the wood will pre- 
vent damage to the boat. 

If the front uprights follow the contour of 
the slanting windshield, a slight sway may 
be experienced, but small wooden blocks 
faced with felt and wedged halfway between 
the uprights and the car gutter will stop 
this.—G. WESLEY FLORANCE. 


Spoons Measure Glue Powder 


IN USING small quantities of casein glue 

in powder form, it is sometimes wasted be- 
cause it is hard to judge the amount of water 
to be added. To solve 
this, I use a set of 
kitchen measuring 
spoons and a small 
dish made by cutting 
down an empty can. 
The brushes are made 
from bristles taken 
from an old _ floor 
brush and held in a 
strip of sheet metal. 
—RoOY HANNING. 
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PHERICAL work such 
as ball cranks, hand 
levers, and ball-and- 
socket joints may be 

turned accurately with the 
ittachment illustrated. This 
valuable lathe accessory is 
not difficult to build as it is made largely 
from cold-rolled steel rods and bars. 

First, a disk marked A in the drawings 
should be made to mount on the cross slide 
n place of the compound rest on your lathe. 
Next, the ring B is made and recessed to fit 
1 firmly, yet so it can be revolved. On this 
ring the remainder of the attachment is 
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Attachmen 


FOR A LATHE 


The parts of the ball-turning device. It is comparatively simple to 
construct because it is made largely from cold-rolled rods and bars 


mounted. Four holes are drilled in the ring 
to mount the bars M and the slide-rest base 
C. The nut D is turned out on the lathe, 
drilled and threaded 12”—13 for the cross- 
slide screw, and riveted in place in C. 

The cross slide and tool post holder are 
next built up of cold-rolled steel flats and 
fitted to the base C. These parts are all riv- 
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Three views of 
the assembled 
attachment, As 
indicated by 
the inch scale, 
these are one 
fourth full size 


The shapes and 
relation of the 
parts are made 
clearer in the 
photo __ below. 
The parts have 
been lettered 
to correspond 
with the draw- 
ings and text 


eted together. The hole for 
the tool post is bored and 
recessed in the lathe. The lathe tool post cah 
be used, or a duplicate can be made. The 
handle for controlling the tool when in use 
is turned from a 1” steel rod, and its base is 


Set Screw to Hold 
a Wooden Pulley 


A WOODEN pulley for 
any smali machine may be 
fastened to a shaft with a 
set screw made from a \ 
bolt as shown. Cut off the Bf 
head of the bolt and slot 
the end. Bore a hole just 
large enough to receive the bolt radially from 
the edge to the center of the pulley, and 
chisel a rectangular hole in the side of the 
pulley just large enough to receive the nut 
into which the bolt screws.—H. M. CHAPPELL. 
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beveled and fastened to the cross 
slide with flathead screws. The 
handwheel is also turned out of 
steel and knurled. It is drilled 
* to fit the cross-slide screw and 
held in place with a set screw. 

When the parts are all assem- 
bled and working smoothly, the 
attachment can be tried out in 
the lathe. To turn a true ball, the 
axis on which the attachment 
swings must be set exactly un- 
der the center of the ball to be 
turned by adjusting the lathe car- 
riage and the cross slide. When 
you have it just right, lock the lathe carriage. 
The cross slide on the attachment is used 
only for adjusting the tool to turn balls of 
various sizes. 


Special Tool-Post Ring 


OOL-POST rings of the type illustrated 

have been used in student machine-shop 
classes with excellent results. This de- 
sign is more rigid than that provided with 
most lathes and 
causes less trouble 
for inexperienced 
operators. The tool 
holder is adjusted 





to suit the work = THiCKkNESSOF RING DEPENDS ON 
merely by turning  —O!STANCE FROM REST TO LATHE CENTER 
= — A 
the ring. The thick- {7 7] | ee 
= —t 
ness may, of course, K%—+ LOOSEFIT bs 
have to be changed. FOR TOOL POST 
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THE EXPERT'S WAY OF USING 


aint and Varnish Removers 


By RALPH 
G. WARING 


















O SCRAPE and sand off old, well- 
hardened paints and varnishes has al- 
ways required considerable skill as well 

as long hours of finger-blistering toil. 
Paint chemists have devised various pene- 
trating solvents, but many of these were found 
to evaporate too rapidly-——often before they 
had had an opportunity to complete their 
work. Two men succeeded in overcoming 
this difficulty through the addition of paraffin 
wax to the remover formula, with the result 
that the wax floated on top of the coating of 
remover immediately after its application 
and thereby exerted a blanketing action to 
force the solvents down through the old coat- 
ings. Over this basic principle of remover 
formulation has waged one of the longest, 
bitterest, and most expensive patent suits in 
the history of the paint and varnish industry. 
In actual practice, then, you can see the 
importance and economy of buying only a 
good quality of paint and varnish remover, 
and the equal importance of giving the can a 
thorough shaking, especially if the room is 
cold, to be sure that all the wax is completely 
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blended with the solvents before being used. 

Next, a number of newspapers should be 
folded and torn into quarter sheets for con- 
venience. You will also need a flexible putty 
knife that has been carefully smoothed on an 
oilstone so that no nicks remain to scratch 
delicate woods or veneers; a clean paint- 
brush; several pads of No. 2 steel wool; a can 
of denatured alcohol; some 12” squares of 
burlap or bagging, and some clean rags free 
from snaps and buttons. 

As far as practicable, take off all 
hinges, locks, knobs, and similar 
trim. Use a piece of old wall board 
or a similar surface covered with 
heavy paper upon which to do the 





Removing softened finish with wide flexible putty 
knife. At top, using steel wool and denatured alcohol 


171 





work. This must not be done in the same 
room with a stove or other open flame or an 
explosion may result. Then follow the speci- 
fications given on the accompanying data 
sheet. 

Contrary to the directions printed on many 
cans of varnish remover, do not use gasoline, 
benzine, or turpentine for the final clean-up. 
Why paint technologists and chemists have 
allowed this fundamental error to be printed 
on their can labels is something I cannot un- 
derstand, for they all admit that where these 
materials follow the use of a remover con- 
taining wax, traces of the latter are spread 
over the entire surface treated, only to cause 
trouble later on in the finishing schedule. Do 
not be stingy with the alcohol, but wet the 
surface freely during the wiping operation. 

After the work has dried overnight, the 
rest of the repairs and the sandpapering 
should be undertaken. All checks, open joints, 
blisters in veneers, and the like are, however, 
preferably repaired before stripping off the 
old finish with varnish remover because this 
material will seep into such defects and make 
it virtually impossible for the glue to hold 
permanently. 

Occasionally some old paint films are espe- 
cially thick and hard or are applied to sur- 
faces on which a standard remover should 
not be used because of the danger of fire or 
explosion, or for ether reasons. In that case 
recourse can be had to the old alkali types of 
stripping solution. I once had to take \%” of 
white lead paint from four good rush seats on 
antique Hitchcock chairs. A remover was 
out of the question since it would prevent 
finishing the rush later; the wax lodged in 


3. Recoat as often as needed. 


moldings. 


VARNISH REMOVER PRACTICE 


1. Apply paint and varnish remover freely with one-way strokes 
only. Leave until the old surface softens, wrinkles, or blisters. 


2. Peel off the material with a flexible putty knife. Wipe the knife 
on squares of newspaper. Burn all waste promptly. 


4. Use No. 2 steel wool and denatured alcohol for the final clean-up. 
Never use gasoline, benzine, or turpentine for this purpose. 


5. Wash thoroughly with alcohol and burlap or bagging. Wipe dry 
with clean rags. Use a wooden picking stick on all panel lines and 


6. Use a scratch brush or a fiber brush carefully to clean all carvings. 
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the twisted strands of the rush would stop 
any finishing material from drying. 

For this work I put on a pair of rubber 
gloves and then dissolved 1 lb. kitchen lye, 
used to make soap from grease drippings, in 
1 gal. cooked laundry starch. This material 
was applied with a fiber scrub brush and left 
for about fifteen minutes, then loosened up 
with another brush. No animal hair brush 
could be used because the bristles would 
soon dissolve. Repeated applications and 
scrubbings finally took off the old, hard paint 
down to the well-preserved rush seating. A 
thorough scrubbing and washing with the 
hose removed any remaining lye, and all 
traces of it were effectively neutralized by 
giving the woven seats a complete soaking 
with strong vinegar. The seats were allowed 
to dry, then washed with the hose once more, 
and given a final drying in the sun. Although 
these seats are now in their third generation of 
use, it is quite evident that they will last at 
least one more generation. 


SS 


Heavy-Duty Screw Driver 


FROM piece of an old auto axle it is possible 
to make a heavy-duty screw driver like that 
shown above. The splined end forms the 
handle. After being annealed, the piece is 
turned in the lathe, the bit is forged on the 
other end, and the spline corners are slightly 
rounded with emery cloth. Heat to a bright 
red and plunge the tool into lubricating oil. 





[PAINTING] 
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Homemade Adjustable Drawing Board 
Has Two Perspective Vanishing Points 








18* 


The board can be set 








use %%" poweis 
FOR THIS FRAME 














DRAWING-BOARD SUPPORT 


at various angles but 
the shelf remains level 














Vg" MATERIAL 
18"% 18" 




















HIS adjustable drawing board with 

special vanishing points for perspec- 
tive sketches will accommodate draw- 
ings up to 18” square. The board is 
adjustable for three different angles 
and folds flat to a thickness of only 3”. 
The shelf remains horizontal regardless 
of the angle used. The vanishing points 
can be swung to 40 deg. either way 
from the horizontal and slide beneath 
the drawing board when not in use. 


At each side of the 
board are movable 
arms into which 
pegs are inserted 
when necessary to 
act as vanishing 
points for making 
perspective drawings 


The whole unit can be made of ordinary 
pine with the exception of the drawing board, 
for which sugar pine or basswood is prefer- 
able. The base measures 18” by 22”. The 
notches for the support are made by clamp- 
ing the edges of the upper and lower brackets 
together and boring %” holes in the center 
at their designated points. 

It is important, if the shelf is to be kept 
level, that the hinges be mortised in and that 


the lower and upper pivot screws in the shelf 
adjuster are at equal distance from hinges as 
indicated. Make the movable support for 
the drawing board by using %” dowels for 
the four parts. The vanishing-point arms 
have a 14” slot cut in them and must be con- 
nected to the upper brackets with 1” bolts 
and wing nuts before fastening the brackets 
in place on the drawing board. The two pegs 
for the arms are 2” long and tapered from 
346” to 144”.— FRANK HEGEMEYER. 


Wire Holder Aids in Starting 
Screws in Awkward Places 


WHEN it is necessary to start screws in places that 
are hard to reach, a device for holding them on the 
end of the screw driver can be made as shown from a 
piece of wire or a paper clip and some friction or ad- 


hesive tape. 


Have the holder in position when the tape is applied. 


Two or three thicknesses of tape are sufficient, and 





these should not be applied too tightly. The open loop 
permits the holder to be removed from the screw; and 
if desired, the holder may be removed from the screw 
driver while the screw is being tightened.—E. E. S. 
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Aluminum Foil ChasesGloom 
from Dark Basement Shop 


COVERING a basement ceiling with alumi- 
num foil greatly increases the light, both in 
the daytime and when artificial illumination 
is used. The foil is more permanent than any 
form of paint, as it tarnishes extremely slow- 


ly. The writer happened to have on hand a 
quantity of this foil, which was removed 
from large, used tea chests, but aluminum 
foil is now easily obtainable from building 
supply houses.—R. O. L. 


Preventing Venetian Blinds 
from Swaying in Wind 


WHEN Venetian blinds have a tendency to 
sway in the wind, a small hook and eye 
placed on each side in either of the two posi- 
tions shown below in the drawing will pre- 
vent this and permit the blinds to be closed 
even if it is blowing a gale. The eyes should 
be approximately centered in the ends of the 
lowest crosspiece so that the hooks will reach, 
regardless of the way in which the slats are 
turned.—R. C. R. 


—==——- HOOKS AND EYES 


— — —— 
= SS 


Either arrangement will hold the blind in place 


Improved Jointer Pusher Has Ribbed Rubber Face 


FOR ease of operation, convenience, and safety, this variation 
of the usual pusher block for use in planing lumber on the 
jointer is well worth the little time necessary for its construc- 
tion. It will also be found useful in ripping wide pieces on the 


bench saw. 


The pusher consists of a block 1” by 4” by 10” with one side 
covered with ribbed rubber sheeting, and a wooden handle. Un- 
like the old-style pusher, it can be used on lumber of any length. 

Scrap lumber will suffice, although maple or other hardwood 


is desirable for the 





handle to prevent split- 
ting. The rubber sheet- 
ing is cut from a dis- 
carded sink pad. Ce- 
ment the rubber (with 
ribs running crosswise ) 
to the bottom of the 
block and nail the ends 


a narrow stick to pre- 


A. 


OLD STYLE 


CARRIAGE 
BOLT 





vent the nailheads from 


into the notches through 
} 
| 
tearing the rubber 


| RUBBER | 
| ~ -— 








When applying the rub- 








ber, stretch it slightly 
to increase its grip. 
LECIL J. SLABACK. 
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Unlike the old-style pusher, this variation can be used with lumber of any 
length. The ribbed rubber sheeting is obtained from a discarded sink pad 
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what expensive, can be made 
with little difficulty even by 








Nut Arbors and Collars 
Made at Low Cost 


NUT arbors, which are some- 





\ 


imateur machinists. The one il- 
ustrated is a %” arbor, the ma- 
terials for which should not cost 
nore than fifty or sixty cents. 

Materials: 1 pc. carbon tool 
steel (1.00 to 1.10 carbon con- 
tent) 1 1/16” diameter, 67%” 
long, and 1 pc. seamless steel 
tubing, 1” diameter, %” bore, 
ind 5” long. 

Cut piece for nut from arbor 
stock. Turn arbor, the only im- 
portant section being that Above, hard- 
marked A. This should be per- ening ends of 
fectly straight and left 0.001” the arbor by 
oversize for the present. File heating = 
flat on end B, and thread end ° blowtore 
C carefully with a die. 

Mount tubing on a mandrel, 
which may be turned from scrap to 4”, but 
leave a short section of the back end 0.002” 
oversize for a drive. Cut collars any width 
desired, but file the corners before taking 
each cut through. The cutting-off tool auto- 
matically faces the sides parallel. After re- 
moving collars from mandrel, file off the burrs. 

Nut arbors for occasional use need not be 
hardened all over. You can easily harden 
both ends with a blowtorch. Bring the ex- 
treme ends to a bright red and quench quick- 
ly by immersing in a vertical position. Then 
lap and polish section A to size. 

Face the outer side of the nut stock, drill, 
ind tap. File both flats and screw nut on 
arbor from the faced side in order to face 
the opposite side. If preferred, a regular 
hexagon nut will serve the purpose. The 
irbor can even be made in a woodworking Drawings of the parts. Above, cutting-off seamless 
lathe, if equipped with a large compound rest. steel tubing into arbor collars of various widths 


Corks Gluedin Hammer Handle 
Provide Nonslip Grip 












TO PROVIDE a good hammer grip that 
will prevent slipping, drill holes in the 
handle %” deep, using a %” bit. Drop 
a bit of glue into each hole, insert 
corks that measure %” in diameter at 
the small end, drive them in, and cut 
off the surplus. If the corks are left 


= %& Ais 
: fons 
projecting very slightly, an even better 


After holes are drilled in the handle, corks are grip is provided. It is best to drill the 
lriven in and trimmed to project slightly holes in a pattern. BENJAMIN NIELSEN. 
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Lapping “Mikes. to Restore Accuracy 


The anvil is trued by 
using a temporary 
spindle introduced 
through the frame 


The four parts of the lapping set. A and B 
are used for the spindle, C and D for the anvil 


ICROMETER calipers eventually 
M reach a point when they have to 
be reconditioned, unless their future 
use is intended for rough measure- 
ments only. Merely taking up the wear 
of the screw does not correct all ills because 
the contact points get their share of wear. A 
simple lapping procedure, however, will 
square the ends of anvil and spindle. For this 
purpose it is necessary to make a lapping set 
of four parts from drill rod, as shown at the 
left above. 

The spindle is removed from the microm- 
eter calipers amd squared by inserting it in 
one end of the sleeve A. The lap B is in- 
serted in the other end of the sleeve with a 
light pressure and an oscillating motion. A 
small amount of fine lapping compound is 
applied to the end of this lap at short inter- 
vals; the cross hole in the sleeve is only for 


Squaring the end of 
the spindle with the 
longer sleeve and lap 


observing how the procedure is progressing. 

The anvil is squared by means of an im- 
provised spindle C and the lapping sleeve D. 
Spindle C is inserted through the bore of the 
frame and lines up the iapping sleeve, which 
is, of course, bored blind to within 14%” of the 
end. The compound is applied to the end of 
the sleeve, which is oscillated with the thumb 
and index finger of the left hand while exert- 
ing a light pressure from the spindle with 
the right hand. 

This lapping outfit can, of course, be used 
repeatedly, provided the ends of the laps are 
kept perfectly square with their respective 
working surfaces.—H. J. CHAMBERLAND. 


Hold-All Tool Rack Bent from Heavy Wire Mesh 


A large variety of small 
tools may be kept neatly in 
this rack, which is bent from 
a piece of /2” hardware cloth 
as illustrated at the right 
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ope from 1 mesh wire, this tool rack 
seems to be unlimited in its capacity for 
holding pointed tools. It enables one to keep 
the workbench cleaner, does not collect dust, 
and at the same time is neat in appearance. 

A rack of the size illustrated requires a 
piece of 12” by 20”. Hold the wire firmly on 
the edge of the bench and make a lengthwise 
bend 1” from one edge, another bend 31,” 
from the first, parallel to it, and a final bend 
41.” from the second bend. 
By this method the two sel- 
vages of the mesh will meet 
at the back of the rack, and 
that part is tacked to the 
wall with staples. Wherever 
tools with blades wider than 
1,” are to be inserted, one or 
more of the wire strands may 
be snipped away, as can be 
seen in the photograph at the 
left.— JACK ANTHONY. 
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ends to indicate nails. 
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Hand-truck 


OU can add to the pictur- 

esqueness of your model rail- 
way system by making the bag- 
gage and freight accessories il- 
lustrated. The sizes given are 
suitable for 0 gauge. 

To handle the baggage on the 
platforms, the platform truck 
s assembled as shown above 
nd fitted with rubber-tired 
wheels taken from a small toy. 
3efore attaching the wood strip 
under the frame, cut a groove the entire 
length of the strip to take the axle. The wire 
handles are set into holes bored through the 


wood body. 


The framework of the hand truck is shaped 
from a single piece of wire and be- 
omes rigid when the axle and top 
rosspiece are soldered in place. 
Use solid metal wheels on this 
Paint the bodies of both 


Boxes are made from %” lengths 
f 144” square wood strips and from 
:” lengths of %” square strips. 
Leave the boxes in the natural 


k place small dots around the 


For the sacks, sew together two 
by 1%” 
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Model-Railway Baggage and Freight 





One drop of solder 
on end of axle holds 
each wheel in place 








Miniature barrels, bags, boxes, and crates ready for shipment by 
freight. Above, hand and platform trucks lend additional realism 


along three edges, turn inside out, and fill 
with sand or salt. The open end is then 
sewed shut. Use white cloth to represent flour 
or cement bags, and brown for sandbags. 

The small wood barrels are turned on a 
lathe, or pieces of round wood may 
be shaped with a wood rasp and 
sandpaper. For each fruit crate, 
glue four strips of thin wood, ob- 
tained from berry boxes, to three 
wood squares, as shown in one of 
the drawings, and twist pieces of 
No. 22 bare wire around the crate 
at the ends and center to hold the 
pieces together. 

While not illustrated, strips of 
lumber for the gondola cars are 
cut 3/16” by 14” by 6”, 3/16” by 
%%” by 6”, and 3/16” by 3/16” by 
6”.—C. ELMER BLACK. 
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Tennis Rackets Restrung 
with Aid of Lever 


ANY tennis enthusiasts would like to re- 
MVM string their own rackets, but find it dif- 
ficult to pull the cross strings tight enough. 
With the aid of this simply constructed lever 
and no other equipment except two awls, 
anyone can do a professional job of restring- 
ing. 

Cut the lever from a piece of %” maple, 
chestnut, or other hardwood. If this stock is 
not available, a piece of %” five-ply wood 
will serve just as well, although it is not quite 
as durable. Locate and drill the %” holes as 
indicated, and glue in the dowels. With a 
spokeshave or a coarse file, round off the cor- 
ners of the handle, and smooth it with sand- 
paper. Cut the groove in the bottom, which 
is to prevent the lever from slipping off the 
frame of the racket 
when in use, with a 
gouge or half-round 
file. 

To use the lever, 
weave the gut be- 
tween the warp 





strands, which have 





already been laid 
down, and bring it 





Pulling the gut tight. 








The tension lever is 





through the hole in 
the frame. Place the | c 
lever on the frame, _ 

near the hole where the gut comes through, 
and tilt it forward. Wind the gut around the 
A and B two or three times, then sev- 
eral times around C and bring the loose end 
up along the handle so that it can be held 
firmly. Force the lever back until the string 
is taut enough, then place the awl securely 


pegs 


made as shown at left 


in the hole so that the string will not loosen 
Fach string must be tightened individually 

The all-wood construction of the lever pre- 
vents the possibility of chafing or cutting the 
gut; and with it, rackets can be strung tight 
enough to get the full benefit of the resilience 
of new gut.— ARTHUR TANENBAUM. 


Electric Shaver Kept in Wire Wall Rack 



















How wire is bent, 
and the completed 
rack with shaver 


ma 


WIRE from a coat hanger is used for mak- 
ing this wall holder for an electric shaver. 
Two pairs of pliers, one flat and the other 
round-nosed, are required for bending the 
wire. If a razor of another make than that 
shown is used, it is merely necessary to 
change the lengths marked A and A’. The top 
section of the holder should be a loose fit so 
the razor rests on the bottom frame. The 
opening on the left side of the razor, be- 
tween the holder and the 
wall, permits the electri 
cord to remain connected 
to the razor. Two small 
screw hangers, turned in 
toward each other, hold 
the other end of the cord 
in a convenient place 
adjacent to the electric 
outlet.— JEROME UHRIG. 
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Acorn Brooch and Butt 


CUT FROM SHEET COPPER 





OR sports wear, an acorn-shaped brooch 
and buttons to match may be cut out 
rom sheet copper and oxidized to an autumn- 
rown color. A few scraps of about 18-gauge 
oft sheet copper and a fastener from a dis- 
arded brooch are the only materials needed. 
Cut out the designs in the rough with a 
pair of tin snips and finish accurately with 
files and fine emery cloth or sandpaper. The 
rosshatching on the acorn cup is first 
narked with a lead pencil, then indented with 
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After the designs are 
cut out with tin snips, 
they are finished with 
files and emery cloth 


By GEORGE 
A. SMITH 














Ns 





a blunt cold chisel or a screw 
driver that has been filed or 
grouud to produce the desired ef- 
fect. Two 1/16” holes are drilled 
as indicated in each button. 

Remove the rough edges from 
the designs and planish them with 
a flat-faced hammer to harden 
the soft metal. Finally, dome the 
pieces slightly by placing them 
face down on a perfectly smooth 
surface and hammering the backs 
of each with the ball peen of a hammer. 

To oxidize the ornaments, lay them on a 
hot metal surface just long enough to cause 
the metal to take on a dark brown color. 
When they are cool, polish the metal with a 
cloth to bring out a rich luster. 

The fastening device is attached to the 
back of the brooch with soft solder. The but- 
tons may be used for purely decorative pur- 
poses, or they may be passed through button- 
holes. 


Wrought-lron Gate Latch 
Locks Automatically 


ALTHOUGH excellent for any type of swing- 
ing gate, the homemade wrought-iron gate 
catch illustrated at the left is particularly 
handy for horseback riders because it can be 
opened and closed without dismounting. The 
catch can be turned to either side, as shown, 
and the gate pushed open. When the gate is 
swung shut, the iron bar hits one side of the 
open catch and throws it into the locked posi- 
tion.— MERRITT W. BRADSHAW. 
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Timely Tests for Home Chemists— 
After Analyzing These Beverages 
You Can Drink What You Have Left 


By RAYMOND B. WAILES 


OULD you like to know what’s in 
your favorite soft drink? Testing 
bottled and homemade beverages of- 


fers an entertaining pastime for the owner 
of a home laboratory. By a happy coinci- 
dence, a liberal amount of each “sample” 
will be left over to refresh the amateur 
chemist on a warm summer's day. 

A few test tubes, a beaker or two, and a 
small stock of familiar chemical reagents 
are all the equipment that you will need. 
You may choose the drinks to be tested ac- 
cording to your taste. A bottle of soda pop, 
a cup of tea or coffee, or a glass of lemon- 
ade will all yield their secrets to your chem- 
ical sleuthing. 

Before you start to analyze a bottled soft 
drink, notice its color. If it is artificially col- 
ored, the label or bottle cap will say so. 
Harmless, certified aniline or coal-tar colors 
are used for this purpose, under strict Gov- 








ernment supervision. Try boiling pieces oi 
white cotton cloth, in a small beaker, with 
soft drinks of various flavors. You will find 
you can dye the fabric in corresponding col- 
ors. 

Probably you know already that the ‘“‘fizz’’ 
in bottled drinks is carbon dioxide gas—but 
can you prove it? One way is to heat a few 
fluid ounces of the drink in a flask with a 
one-hcle stopper. Lead the issuing gas, 
through a glass tube and rubber tubing, into 
a beaker or flask of clear limewater. As 
the bubbles rise to the surface, white cal- 
cium carbonate or precipitated chalk will be 
formed, indicating the presence of carbon 
dioxide. 

For another proof, half fill a glass with a 
carbonated beverage and let it stand in still 
air. The top of the glass will slowly fill with 
carbon dioxide gas, which is heavier than air. 
Lower a glowing splinter of wood into the 
glass. Since carbon dioxide does not sup- 
port combustion, the glow will be extin- 
guished. 

Every bottle of a carbonated beverage is 
a bottle of carbonic acid, which is formed 
when carbon dioxide gas dissolves in water. 
To show this, make a weak solution of so- 
dium carbonate in water. Add a drop of 
phenolphthalein solution, which will turn the 
liquid carmine red. Write on white paper 
with this red fluid, using a clean pen or a 
pointed stick. Before the water in the writ- 





TEST FOR CAFFEINE 
IN TEA OR COFFEE 


A white deposit formed on 
the bottom of a flask by 
heating the residue of a 
concentrated beverage is 
treated successively with 
two reagents. The result- 
ing color changes indicate 
the presence of caffeine 
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ing dries, hold the test paper over 
in opened bottle of a soft drink, 


1G effervescing in lively fashion. The 
l- red writing will disappear. Any 
icid-forming gas, including car- 
, bon dioxide and sulphur dioxide, 
ut will produce this seemingly mag- 
W cal effect. Carbon dioxide dis- 
a solves in the moisture of the writ- 
S, ng to form carbonic acid, and 
to this converts the sodium carbon- 
\s ite into sodium bicarbonate, which 
il - does not turn phenolphthalein 
be red. 
yn The label or cap of a bottle 


will tell you whether the bever- 





a age is artificially flavored. Be- 
ill sides various organic chemicals 
th so used, and cane sugar to im- 
ir, part sweetness, a fruit acid is 
he usually added. This may be tar- 
p- taric acid, which is found in 
n grapes; or citric acid, the natural 
icid of lemons and other citrous 
= ruits. Identifying either one is 
ed a simple matter of test-tube 
oF. chemistry. 


sf Place about five cubic centi- 
meters of the beverage in a test 


he tube, and shake it to remove the 
er arbon dioxide gas. (One and a 
. 1alf teaspoonfuls roughly equals Bottled soft drinks usually contain either citric or tartaric 
it~ five cubic centimeters.) Add am- acid. A simple experiment will enable you to identify the acid 


ee en a ee eee ee eee ee oe 


FLEXIBLE TRANSPARENT CEMENT [FORMULAS | 


TRANSPARENT cement that is flexible 
A enough to bend without cracking can be 
made by dissolving cellulose acetate, mixed with 
about one quarter of its weight of ethyl phthalate, 
in a solution of acetone (fifty parts), ethyl ace- 
tate (fifteen parts), ethyl lac- 
tate (twenty parts), and toluene 
(fifteen parts). Dissolve enough 
of the cellulose acetate and 
ethyl phthalate mixture in the 
solution to obtain the desired 
consistency. The cement can be 
packaged in collapsible metal 
tubes, as shown. Crimp the bot- 
tom ends of the filled tubes. 
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monium hydroxide, until the mixture smells 
strongly of ammonia; and then about half 
a gram (or a quantity the size of a pea) 
of ammonium chloride. Shake the tube to 
dissolve the solid chemical. Finally add about 
five cubic centimeters of a solution of cal- 
cium chloride, made by dissolving ten grams 
of calcium chloride in ten cubic centimeters 
of water. (A teaspoon holds about five grams 
of a solid chemical, with the exception of 
heavy ones like mercury compounds.) Shake 
the tube again and let it stand for half an 
hour or so. If a white crystalline precipitate 
forms, the beverage owes its tangy acidic 
flavor to tartaric acid. In case no precipitate 
forms, tartaric acid is not present. 


ee ~ acid may have been used, instead 
of tartaric acid, as the acid ingredient. 
Filter the liquid from the tartaric acid test, 
mix it with two or three times its own vol- 
ume of ethyl (grain) alcohol, and let it stand 
for several hours. This time, if a white pre- 
cipitate forms, citric acid has been used in 
making the drink. The two white precipitates 
formed from tartaric and citric acid are, re- 
spectively, calcium tartrate and calcium cit- 


rate. Both are easy to see in the tests 

You can also test a beverage directly, for 
citric acid, with what is known as Denigé: 
mercuric sulphate reagent. To make this 
preparation, dissolve about five grams (hal! 
a teaspoonful) of red mercuric oxide by boil 
ing it in a mixture of twenty cubic centi 
meters of strong sulphuric acid and 100 cubi: 
centimeters (a scant half-glassful) of water 
Add ten drops of this mercuric sulphate re- 
agent to a test tube containing about five 
cubic centimeters of the beverage to be 
tested. Boil for one or two minutes. Now 
add, drop by drop, a two-percent solution of 
potassium permanganate until the mixtur: 
is decolorized; or, if you are testing a lemon 
or lime drink that has little color, until the 
addition of the permanganate just begins to 
form a permanent purple color. If a white 
precipitate forms at this point, then citric 
acid is present. 

Lemon juice, lemonade, or a bottle of lem- 
on pop will all give “positive” reactions in 
either of these two tests for citric acid. Like- 
wise, grape drinks usually will give an affirm- 
ative result in the test for tartaric acid. 


The tests just described may also be applied 


Homemade Heater for Evaporating Liquids 


AN ELECTRIC-LAMP bulb supplies mild 
heat, in the convenient home-laboratory 
evaporating aid shown here, for remov- 
ing remnants of water from concentrated 
liquids, pastes, or solids. The bulb, of 
forty-watt rating, is inclosed by a tin can 
with both ends removed. A rubber grom- 
met encircles a hole in the side that ad- 
mits the electric cord. Two L-shaped sup- 
ports of metal, bolted to the can, secure it 
in place upon the baseboard, as shown in 


the photograph below. To give the heater 
a neat, professional-looking appearance, 
you can apply a coat of “wrinkle finish” 
or crystallizing lacquer as a finishing 
touch. The apparatus will be a useful ad- 
dition to your equipment. 


How a tin can and 
an. electric-light 
bulb are combined 
for an evaporator 
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A little research in tea brewing proves that the lo 


to grapefruit juice, orange juice, and pineap- 
ple juice. 

Some soft drinks, like many natural fruit 
juices, contain phosphoric acid. When fla- 
vored phosphate drinks are served at soda 
fountains, a solution of phosphoric acid is 
shaken into the drink before the carbonated 
water is added. 

To test a bottled beverage or a natural 
fruit juice for phosphoric acid, mix about 
five cubic centimeters of the liquid with sev- 
eral cubic centimeters of a strong, filtered so- 
lution of ammonium molybdate. Add several 
cubic centimeters of nitric acid, and boil the 
mixture. If a yellow precipitate forms, phos- 
phoric acid is present. You will find that soft 
drinks of the cola type will give a positive re- 
action for phosphoric acid. Fruit juices and 
many other beverages prepared from natural 
products will also do so—including tea, cof- 
fee, and coffee substitutes, which consist 
mostly of roasted cereals. To test any such 
solid substance for phosphoric acid or phos- 
phates, heat it at red heat in a crucible or 
evaporating dish, until it is completely con- 
verted to a white ash. When the dish has 
ooled, dissolve the ash in nitric acid. (CAU- 
TION: if the dish is hot, the acid may vapor- 
ze and spatter dangerously. Make sure it is 
ool to the touch before adding the acid.) 
\dd ammonium molybdate solution to the 
icid solution of the ash, and boil. A yellow 
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nger tea is brewed, the more tannic acid is extracted 


precipitate, as before, indicates the presence 
of phosphoric acid or a phosphate. 

Ash from coffee, tea, or the coffee sub- 
stitutes can also be shown to contain potas- 
sium. Make a very small loop in the end of 
a clean piece of nichrome or platinum wire, 
moisten it, and touch it to a speck of the ash. 
Hold the loop in the blue Bunsen flame. If 
the ash imparts a violet color to the flame, 
then potassium is present in it and in the 
vegetable matter from which it came. In 
case the flame is tinted yellow, the violet 
color will be masked and can be observed 
only by viewing the flame through blue glass, 
but this will rarely be necessary. 


OFFEE, tea, the cola drinks, and maté 
C (Paraguay tea) contain caffeine, a mild- 
ly stimulating alkaloid. You can detect caf- 
feine by an interesting color reaction called 
the murexide test, which is easily performed 
in spite of its complex chemical nature. 

Dissolve five grams of lead acetate in about 
fifty cubic centimeters (three tablespoonfuls) 
of water. Add this solution to a strong brew 
of tea, prepared without sugar. The lead 
acetate removes the tannins and some other 
substances, forming a muddy precipitate 
which should be filtered off. Place the clear 
filtered solution of tea in a beaker, boil it 
down to a volume of about twenty cubic cen- 
timeters (a little (Continued on page 218) 
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Easy Tests Illustrate 


All Yellow Flames 
Are Not the Same 


ADJUST a Bunsen burner to give 


































a low, yellow flame. Under this ti 
light, objects closely retain their tr 
natural colors. Now tint a blue si 
Bunsen flame yellow by inserting al 
a bit of borax—a sodium com- R 
pound—adhering to the end of a th 
wire. By this light, any objects st 
but yellow ones lose their color m 
completely. To the eye, the “natu- lo 
ral” and “sodium” flames seem sy 
alike in hue. Actually the first is we 
a composite of all colors, but a th 
* slight deficiency in violet and blue in; 
RIF : makes it appear yellow; while 


the second is a pure yellow, with 
By the sodium-tinted flame, only yellow objects retain their color all other colors missing. 


Potential vs. Capacity 


To A sheet of tin foil fastened on glass 
rods, aS shown, attach two pith balls or 
gold-leaf strips. Silk threads guide the 
lower rod. Roll up the tin foil like a win- 
dow shade, and charge it with static elec- 
tricity. The balls or strips repel each 
other. Unroll the foil, spreading the charge 
over more area, and they converge; roll it 
back, and they separate again. This shows 
how electric potential diminishes as ca- 
pacity increases, and the converse. 








Heating an Electrolyte Lowers Its Resistance 


IF YOU heat a wire, its electrical 
resistance increases, but ‘electro- 
lytes” or current-carrying liquids 
behave the opposite way. Connect 
dry cells, a miniature lamp bulb, 
and a beakerful of strong salt solu- 
tion or dilute sulphuric: acid in a 
circuit as shown. The lamp should 
burn dimly. Heat the solution, and 





the light brightens, showing that 5 
the liquid has less resistance and fas 
is letting more current pass. — 

rot 
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The lamp burns more brightly when the electrolyte is heated 
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Toy Car Illustrates 
Driving Principles 
WEIGHTED for better trac- 

tion, a toy automobile illus- 

trates the performance of full- 
size cars. Hook a spring bal- 
ance to the toy and pull it. 
readings of the balance show 
that it takes more power to 
start a car than to keep it 
moving. With the wheels 
locked, draw the car over 

“roads” of various materials, 

wet and dry, and you can see 


Some of Nature's Laws 








the factors involved in “hold- 
ing the road” or in skidding. 


- “ 


er 


It takes more pull to start the toy car than to keep it in motion 
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Hearing Through Metal 


YOU can prove that sound waves travel 
aster through metals than through air, by 
simple test. Have a friend tap on an 
ron fence with a stone or hammer, while 
tu rest one ear against the fence several 
undred feet away. You will hear the tap 
wice—the first sound coming quickly, 
hrough the iron, and the second arriving 
little later through the air. The farther 
way you are, the longer will be the in- 
rval between the sounds. 
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Shaking Mercury 
Lights Lamp 


PLACE several drops 
of mercury in an olive 
bottle. Insert the screw 
portion of a neon lamp 
in the neck of the bot- 
tle and seal with ad- 
hesive tape. Shake the 
bottle in the dark, and 
the static charge pro- 
duced will light the 
lamp. This is a strik- 
ing stunt to perform 
as “scientific magic.” 





Best Metals for Magnets 


LET a red-hot bolt cool slowly. Plunge an- 
other in cold water. The first bolt is better as 
a magnet, when held in an electric coil; the 
other, when withdrawn. Electromagnet cores 
are made of annealed iron, permanent magnets 
of tempered steel, because easily magnetized 
substances lose their magnetism easily. 



































Jungles on Stale Bread 


F YOU are looking fo 

something to investigat« 
with the magic lenses o 
your microscope, you hav 
only to travel as far as the 
nearest piece of stale bread 
With it, you can unlock the 
door to the fascinating land 
of the molds, those primi- 
tive plants which, together 
with their near relatives, 
comprise about a third of 
the kingdom of botany. 

A botanist thinks of 
moldsas being one of the sev- 
eral classes of thallophytes, 
which include the various 

















































kinds of alge, and the fun- 
guses such as bacteria. The | 
particular kinds of molds ( 
you are going to corner 
with a piece of bread are 
so common that they can ‘ 
be found almost anywhere. ' 
They are the black-headed ‘ 
members of the class of ; 
Directing light algal funguses, and are I 
ona specimen of known by such names as r 
bread mold. Left, true molds, black molds, and ¢ 
ae Be ae ea Mucorales (Zygomycetes). t 
one cad To obtain an abundant ( 
by examination supply of black molds, get a I 


in this manner Piece of bread, either fresh 

or stale, and rub it a few 

times across the carpet, or 
a linoleum or other floor. Put the piece into 
a glass dish or jar, or on a plate that can be 
covered. In the laboratory, a bell jar over 
a shallow pan or dish usually is employed. 





] Mold grows on stale bread that has been y If permanent mounts are desired, a special dioxan fix- 
rubbed on the carpet, as on opposite page ative is applied to the mold specimen in a shallow dish | 
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Equally good is a covered refrigerator dish 
such as that illustrated. Whatever you use, 
add enough water to moisten the bread 
thoroughly and keep it moist for several 
days. Set the dish in a shaded place, and 
watch the results. Molds do not possess the 
power to manufacture food with the aid of 
sunlight, being without the chlorophyll that 
gives the green color to other plants, and 
therefore flourish without light. 

Before long, the bread will become partly 
or wholly covered with a fine, white, fuzzy 
growth that resembles loose cotton fibers. 
This will be the mycelium of the common 
bread mold Rhizopus nigricans. This mycelium 
is the main part of the mold structure, some- 
thing like the foundation of a house. The 
glistening white hyphez, or threadlike ele- 
ments, that form it ramble in all directions 
over and through the bread on which the 
mold is flourishing. 

Examine this mycelium with your micro- 
scope, using all the power you have available. 
You will find that it looks very much like 
some of the filamentous alge. 
The long, threadlike cells 
branch in every direction. 
Treat the mycelium with 
some stain such as hema- 
toxylin, and you can see the 
details of its structure better. 
Note the numerous nuclei in 


By 
MORTON C. 
WALLING 








3 Staining will bring out details. Here the speci- 
men is being placed in the staining solution 
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Explored with Your Microscope 





the cells, and the oily droplets scattered here 
and there. 

Before the mold has grown very much, you 
will discover, among the hyphae, little buibous 
structures at the ends of short stalks or 
stems. They look quite a bit like the heads 
of matches. Keep an eye on these, and you 
will see them develop, almost in a matter of 



















4 The final step is to place the specimen in 
a drop of dioxan-thinned balsam on a slide 


187 








hours, into round, white balls that can be 
distinguished with the naked eye. These are 
beautiful by dark-field or reflected illumina- 
tion: if you have no dark-field condenser or 
wheel stop, set your microscope so the sun 
or other bright light falls on the stage, and 
place some of the mold growth on a slide, 
with or without a cover glass. 


HESE balls are the sporangia or spore- 

forming bodies. The bread mold and its rela- 
tives reproduce largely by asexual spores, 
which act very much like seeds but are mere- 
ly specialized cells capable of growing into 
new plants. Less common is a sexual method 
in which two branches grow outward from 
adjacent hyphe and unite to form a zygospore. 
These dark thick-walled spores sometimes 
can be seen between the swollen, empty-look- 
ing tips of the branches in a mass of bread- 
mold filaments. Only moderate magnifica- 
tion is necessary to reveal them. The zygo- 
spores seem to be more durable than the 
simple and more common asexual spores. 
They later germinate to form a new mold 
plant. 

Coming back to the white, glistening 
spheres you first discovered, you will note 
that they do not remain white long, but 
darken and eventually become black. This 
gives the black molds their name. Under 
the microscope, the surface of one of these 
balls (sporangia) looks pebbled, an effect 
produced by the numerous, rounded spores, 
which are packed tightly inside the inclos- 
ing membrane. When the spores are ripe, 
they break from the sporangia and are 
scattered about by the wind, to find new 
growing places. They lurk everywhere by 
the billions. That is why you always can 


pick up some with a piece of bread by 
rubbing it on the floor. In fact, it usually 
is easy to start a growth simply by moisten- 
ing the bread, without giving it the floor 
treatment. After the spores have gone, the 
empty spore cases look somewhat like micro- 
scopic toadstools (P.S.M., Jan. ’39, p. 201). 

Nearest relatives of the bread mold include 
forms that flourish on preserves, jelly, and 
canned foods. The next time some one opens 
a jar or glass of such food in your home, and 
discovers mold, collect the growth in a petri 
dish or watch glass, and examine it with your 
microscope. It is interesting to compare it 
with the bread mold and with other forms 
you have studied. 

One of the most interesting relatives of 
the bread mold is Empusa muscae. Its spe- 
cialties are killing house flies and imitating 
artillery. You probably have discovered, on 
window panes and elsewhere, dead flies that 
were covered by a white, powdery growth 
that extended outward to form a circle some 
distance from the fiy’s body. This fungus, 
which for some reason or other prefers to 
grow in the body of a fly, has the remarka- 
ble ability to shoot its sporangia through the 
air like tiny cannon balls. The spores are 
















CHECKING UP ON MOLD 
IN FOOD PRODUCTS 


This expert of the U.S. De- 
partment of Agriculture is 
studying mold on food sam- 
ples as part of the job of 
safeguarding the nation's 
health. The photomicro- 
graph shows bread mold as 
it appears by transmitted 
light. The sporangia are 
ripe, one discharging spores 
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Left, highly magnified view of my- 
celium filaments, with cell contents 
visible. Below, spores leaving spo- 
rangium, magnified 2,000 diameters 































thus deprived of any excuse for hanging 
around the parent plant instead of going out 
into the world to found new mycelia of their 
own. The white halo often seen around the 
body of a dead fly is the result of this shoot- 
ing ability. 

The microscopic study of funguses is a 
highly important activity of science. Even 
in other fields, (Continued on page 220) 








HANDY UNIT CABINETS FOR YOUR MICROSCOPE LABORATORY 



















OR storing your growing collection of micro- 

scope accessories and supplies, you will find it 
worth while to build a series of unit cabinets like 
those illustrated, which can be adapted to your 
needs and to the space available. Various shelf 
arrangements are indicated, to accommodate ob- 
jects of different shapes and sizes. Material need 
not be expensive; packing-box wood will do. 
Tight, dustproof construction is desirable through- 
out and the cabinets should be painted inside, 
preferable in a light shade of buff or green. The 
outside may be finished to harmonize with the 
room. The drawings give construction details. 
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ET builders who enjoy construct- 
S ing their radio equipment can 
now assemble their own television 
receivers from the parts contained 
in compact kits recently placed on 
the market. Offered by a number of 
different manufacturers, the tele- 
vision kits, in most cases, contain 
all the parts needed with the excep- 
tion of the tubes. A panel with necessary 
holes conveniently drilled, a chassis, and com- 
plete step-by-step instructions together with 
nontechnical wiring diagrams designed to be 


New Record-Player Accessory [| 


EMPLOYING three tubes instead of the usual two in 


New Radio Aids for 


Television Receiving Sets 


Now Come in Kit Form 


Anyone handy with tools can assemble this television receiver 
supplied in kit form. The finished unit is shown at the left 


easy to understand and follow are also pro- 
vided. The kit illustrated above, according to 
the maker, can be assembled by anyone 
handy with tools in less than thirty-hours. 


L-——_ 


NEW RADIO 
(LOW-TONED) 





order to provide separate oscillator and mixer tubes, 
a new type of “wireless” radio-phonograph acces- seger: 


sory for eliminating connections between the phono- 
graph and the radio receiver is said to be distortion- 
free even on the loudest passages. The unit, small 
enough to be mounted under the turntable panel, 


may be used with any electric phonograph. 





How the radio-phonograph accessory fits under the turntable 
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OLD RADIO. .-~“MOST- USED“. 
(HIGH-TONED),““ AREAIN ROOM 


~~ (LOO. | 


“Stereophonic’ Effect 
from Two Receivers 


DON’T throw away your oid radio 
when you invest in a new one, advises 
Prof. Max F. Meyer, of the University 
of Miami, Florida. Place the sets in 
diagonally opposite corners of a room, 
turn the tone control:of one set to 
concentrate on the high-pitched notes, 
and adjust the other to let through 
the low tones. Then tune both to the 
same program and the result will be 
“stereophonic”’ reception, in which an 
orchestra or singers seem to be in the 
same room with the listener. The ef- 
fect is said to be realistic. 
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Amateur Set Builders 


Low-Cost Wire Stripper 
Saves Time and Trouble 





Seven Socket Wrenches 
Combined in One Tool 


SOCKET WRENCHES in seven different sizes 
are conveniently stored within the handle of a 
handy new radio tool. When a wrench of the 
desired dimensions is placed in the hollow tool 
head, a twist of the head collar locks it in 
place, and it is then ready for tightening or 
loosening a nut by means of the hinged 
handle, as shown in the top photograph above. 
Extra-long bolts extend through the tool, per- 
mitting nut run-ups regardless of the length 
of the bolt. 


New Automobile Antenna 
Fits on Edge of Door 


NO HOLES need to be drilled into an auto- 
mobile body to mount a new telescoping cowl 
antenna for car radios. Fitting any standard- 
model car, the rod antenna is supported by 
specially designed flat brackets which are 
clamped to the leading edge of the car door, 
while the latter is held in open position. The 
brackets do not interfere with the operation 
of the door. A spring prevents the antenna 
from rattling when telescoped, and provides a 
positive lead-in contact at all times. 
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either solid or stranded wire of various 

sizes, a handy new tool should prove a 
time and labor-saving device for the amateur 
radio fan. When wire is placed in the jaws of 
the unit, a squeeze of the handle is all that is 
required to strip off the insulation, leaving 
bare wire. Inexpensive, the sturdy tool, shown 
in the illustration above, should prove popular 
with home electricians and mechanics as well 
as with radio men. 


either » stripping the insulation from 





Flat brackets are clamped to the edge of the door 
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Tiny Portable. 


OWERED by its own built-in battery sup- 
ply, this compact portable receiver is a AF 
handy companion for use on picnics, at 
summer camps, on your garden terrace, or 
anywhere that a 110-volt house-lighting cir- 
cuit is not available. Complete with loud- 
















speaker, it weighs but a few pounds and is little the 
larger than the average dollar box camera. _ 
To cram as much radio into as little space as — 
possible, the tuned radio-frequency circuit was aha 
—- designed around three of the newest 1'2-volt aa 
5 is midget tubes. Operating on plate voltages from poem 
ae 50 to 60 volts and having an ex- Hor 
The set, complete with tremely low current drain, the ; 
batteries, is little larger midget tubes make it possible ong 
than a dollar box camera to cut the battery supply to the — 
a Caaaae ETRE minimum. Although the tubes 7" 
RADIO-FREQUENCY . , wee , sho 
_— are manufactured in England, tien 
22 VOLTS they are available in the United by! 
iB States and can be obtained from wih! 
any of the larger radio-parts ing 
supply houses. ma: 
All three tubes are of the EF 
pentode type and must be used “en 
with the special midget sockets out 
designed for them. As shown in moi 
the diagram, the third grids, or fra 
suppressors, of the _ radio-fre- ones 
quency pentode and detector are a 
brought out to pins in the bases par 
of the tubes (pin No. 3) and sho 
should be connected to the this 
minus lead of the “A” battery spe 
or to the aluminum chassis. The sup 
suppressor grid of the output bat 
How the parts are arranged above and tube (XY) is connected inter- 7 
below the chassis. The three midget tubes nally so that no external con- ae 
are mounted at the left of the chassis jection is required. ao 
The antenna and radio-fre- oa 
quency coils are of the standard cha 
broadcast type used in commer- lon 
cial A.C.-D.C. receivers. As sold, aad 
they are mounted in square cha 
aluminum cans. Because of the aw: 
limited space, these shields must the 
be removed. As shown in the ble. 
photographs, the radio-frequency mo 
coil is mounted vertically at the I 
rear of the chassis, and the an- pov 
tenna coil is placed directly be- ess: 
hind the antenna tuning con- of 
denser. A 
To conserve space, variable “ce 
condensers of the ‘“solid-dielec- 671 
tric’ type are used for tuning buy 
the antenna and radio-frequency ter: 
coils. These condensers, unlike 
192 POPULAR SCIENCE = 











By 
ARTHUR C. MILLER 


the air-spaced variety, depend 
on thin sheets of insulating 
material instead of air for in- 
sulation between = adjacent 
plates. The result is a wafer- 
thin unit that can be installed 
easily in the space available. 
However, since this type of 
condenser cannot be ganged, 
they must be tuned sepa- 
rately. For this reason, they 
should be mounted one above 
the other on the 25,” by 514” 
by 512” aluminum panel (B), 
which also serves as a mount- 
ing for the 3” permanent- 
magnet loudspeaker. 

Because of the compact- 
ness of the loudspeaker, the 
output transformer is not 
mounted on the’ speaker 
framework, and must be 
mounted separately. For this, 
a 3144” by 31,” auxiliary 
panel (C) must be made. As 
shown in the photographs, 
this is placed behind the 
speaker and also serves as a 
support for two of the midget 
batteries. 

To provide space for the 
lower part of the speaker 
framework, the main front 
panel is fastened to the 
chassis by means of 3/16” 
long brass bushings. Also, 
notice that the front of the 
chassis at the left side is cut 
away to provide clearance for 
the potentiometer and dou- 
ble-pole, single-throw switch 
mounted on the front panel. 

In arranging the battery 
power supply, it will be nec- 
essary to provide 6714 volts 
of “B” battery, 1! volts of 
“A” battery, and 114 volts of 
“C” battery. To obtain the 
6712 volts of plate current, 
buy two midget 45-volt bat- 
teries and cut one of them in 
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Requiring no power connection, the receiver is ideal for terrace use 


* wave) : 4-4 *Y GY 1 
1 MEG. 


OOF mr ‘ 
— 
B+67¥. 


5HH6O065 


100,000 
OHMS B+22%v. 
ne At12V. 
oa 


A-1 RV. 


C+i Rv. 
C-1'@Vv. 


Three 1'/2-volt tubes are used in the tuned radio-frequency hook-up 
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half to provide a 22!.-volt source. The 22!.2- 
volt unit and the 1!.-volt dry eell can be held 
in place on the transformer panel (C) with 
rubber bands or string. The 45-volt unit can 
be mounted conveniently under the chassis. 
A tiny 1'2-volt flash-light cell of the type 
used in fountain-pen flash lights serves as 
the “C” battery and, being light enough to 
be supported by its own wiring, can be placed 
at the left of the speaker. 

To provide maximum portability, the set is 
designed for use with two antennas —a long 
one about 40’ in length and a shorter one 
approximately 25’ long —instead of with an 
antenna and an actual connection to the 
ground. The long antenna is connected to the 
ground terminal on the receiver and the 
shorter one serves as the actual aerial. An 
actual ground can be used, of course, if de- 
sired. 

The cabinet, measuring 6” square and 312” 
thick hard wood 
finished with quick-drying enamel in the de- 
sired color. The original shown is white. The 
modernistic handle is a silver and black 
metal drawer pull of the type available at 
most five-and-ten-cent stores for a dime. It 
blends in with the general modernistic de- 
sign of the cabinet. 

Two holes, one rectangular and the other 
circular, cut in the front of the cabinet pro- 
vide openings for the aluminum control panel 
and the speaker. The speaker opening should 
be covered on the inside with silver and black 
speaker-grille cloth, to match the silver han- 
die and the aluminum panel. Small black 
knobs should be used for the two tuning 
controls and the potentiometer. A dial need 
only be provided for the radio-frequency 
condenser, since the antenna circuit is not 


deep outside, is made of %& 
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Two of the batteries are ” Cc 
mounted at the rear of 


the chassis, as shown 
above at the left. The 
chassis and panels can es 





be cut from aluminum $+ 
LIST OF PARTS 

Three-inch, permanent-magnet speak- 
er 

Output transformer 

Tubes, XW (two), XY. 

Midget antenna coil 

Midget radio-frequency coil. 

Snap-on switch (D. P. S. T.). 

Resistors, 1 meg., % watt (two). 

Resistor, 400,000 ohm, ‘2 watt. 

Volume control, 100,000 ohm 

Special tuning condensers, .0005 mfd. 
(two). 

Mica condensers, .0003 mfd. (two). 

Mica condenser, .002 mfd. 

Tubular condensers, .02 mfd. (three). 

Midget “B” batteries, 45 volt (two, 
see text) 

Midget “C” battery, 142 volt. 

Small “A” battery, 1% volt 

Miscellaneous Three special sockets, 
cabinet, chassis, panels, wire, etc. 











critical in tuning. As in the making of all 
radio receivers, much of the success of your 
efforts depends upon careful workmanship. 
Make sure that all wire connections are sol- 
dered well. One loose connection or one that is 
not made with clean contacts can destroy a 
receiver's performance. Careful workmanship 
on the cabinet will reward the builder with a 
portable set that is sturdy. 
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Compact All-Wave Set ‘3 ‘ei. 


Note the receiver's small size. Its three 
OU should have no control knobs are all on the panel front 
trouble getting world- 
wide reception with 
the all-wave set illustrated. 
It uses the new 1E7G tube 
containing two pentodes, 
independent of each other 
except for their connected 
screens, giving two-tube 
regenerative results in a 
one-tube set. A 15-ohm 
rheostat connected in the 
positive “A” lead regu- 
lates filament voltage, and 
a20,000-ohm potentiometer 
across the tickler coil controls regeneration. 
The potentiometer is combined with an on- 
off switch. 

Since one pentode is used as a detector, the 
common screen voltage must be kept down to 
221, volts. Although this means a slight loss 
of volume in the audio stage, since the screen 
voltage on the “‘second”’ tube should be higher 
than 22! volts for maximum amplification, 
the combined amplification of both stages is 
greater than that obtainable with two sepa- 
rate triodes. 

To obtain regeneration, the author found it 
necessary to use coils of the type shown in 
the illustrations.—-FRANK TOBIN. 


The diagram gives complete 
wiring details. Mount tube 
and coil sockets as below 








How parts are arranged 
beneath the bent-alumi- 
num chassis of the set 
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Setting a Band Saw to Cut Squarely 


TO SET the table of a 
band saw square with 
the blade, take any 
scrap piece of wood 
having a straight edge 
and make a saw cut as 
shown. Then turn the 
piece around to bring 
the saw cut to the 
front, and place the 
wood back of the blade. 
If the saw cut and the 
blade form two sides 
of an angle, tip the 
table as required and 
repeat the test. Con- 
tinue until you succeed 
in making a test saw 
cut that will permit the 


; : , blade to fit in the cut 
in a piece of wood, which ; : 
is then turned and placed when the wood = 
behind the blade to see if placed at the back of 
the cut and blade coincide the saw.—E. C. H. 





A shallow test cut is made 


Flathead Roofing Nails one way te us 

. a plane to beve 

Help in Bench Work ph the edge 

, of thick leather 
FLAT, large-headed roofing nails are handy 
accessories for a variety of bench work in 
the shop. For example, they make excellent 
temporary bench stops, and when turned up- 
ward on their heads are serviceable supports 
for small, freshly painted objects as shown 
below. A third use, not illustrated, is that 
of small hold-down clamps. Fitted with felt 
or leather washers, they will hold overlay 
carvings and plaques to a larger piece of 
wood while carving or routing these pieces. 


Plane Trims Thick Leather 


IN REPAIRING leather goods, an ordinary 
plane is handy for beveling the ends of belts, 
straps, shoe soles, and the like. When the 
work is wide, tack it on a block of wood and 
square a line across at the back of the bevel. 
The plane can.also be clamped upside down 
in the vise, provided care is taken not to 

Nails hold a painted object and act as planing stop damage it, and used to trim half soles.—R. D. 
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Celluloid Shield Attached to Chisel 
Protects Face from Flying Chips 


IN CHIPPING masonry or concrete with a cold chisel, the dan- 
ger of injury from flying chips can be eliminated by using a 


transparent celluloid shield from 8” 


to 12” in diameter. A hole 


is cut in the center of the shield large enough to take the cold 
chisel to be used; then a short piece of rubber tube is split 


lengthwise and attached to the celluloid 
with rivets or small bolts and washers as 
shown at the left. The tube should be of 
such size as to stretch over the chisel 
and hold the shield firmly in place. This 
device is particularly helpful for over- 
head chipping.—LAWRENCE N. OLSEN. 


Five-Prong Plug Connects Trailer Light Wires 


ECAUSE many states now reauire that 
B direction signals and clearance lights be 
carried on trailers as well as the ordinary 
stop and tail lights, it is quite common to 
have to connect or disconnect at least five 
wires every time a trailer is hitched or un- 
hitched. 

A neat connector can be made from an old 
radio tube and socket. Remove the glass and 
wires from a 224 tube or other five-prong 
tube. Use pieces of No. 14 rubber-covered 
wire and solder them as shown. Fill in around 
the wires with a plastic composition wood or 


CLEARANCE—» / 
LIGHTS 88 
TO TAIL LIGHT, 


TO STOP LIGHT. PLUG 


TO CAR FRAME it > 


b* ae 
an |! <> 
v/| h 
SIGNAL SWITCH | SOCKET 

y R Seg 
=) Wiring 


C Diagram 


The connector plugs in 
as easily as an ordi- 
nary radio tube. Its 
construction and wiring 
are illustrated above 
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insulating compound, and cover over wires 
and wood with liquid rubber. 

The socket should be of the push-in type 
and can be attached to a bracket. Use a piece 
of insulating material between the socket and 
the metal part of the bracket. Solder wires to 
the socket prongs and embed them in back of 
the socket with the wood composition. 

I find that the plug remains in place by 
itself, but to make sure that it cannot get 
loose, an arm can be built on the bracket so 

that a lock screw or 








pins can be inserted in 
the plug to prevent it 
from backing out of 
the socket. A piece of 
rubber hose should be 
slipped over the plug, 
leaving enough pro- 
jecting to cover the 
socket boss. Also, a 








rubber cap, such as 
those for covering 
babies’ milk bottles, 
can be used to cover 
the socket when the 
trailer is detached 
from the towing car. 
—A. M. WHYTE. 
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Headlight Tester 





The “photometer” shows the center of the beam 


OU can adjust the aim of your car’s 

headlights accurately with this easily 

made, inexpensive tester. The heart of 
the unit is a homemade “photometer” which 
tells you when it is in the center of a head- 
light beam by the intensity of the light that 
penetrates it. Knowing the proper setting for 
your lights, all you do is line the device up 6’ 
in front of your car, “get a bead” through the 
sighting tube on the car’s center line, take 
readings, and proceed 
with the necessary lamp 





for Car Owners 


Sighting on the center of 
a car hood to line up the 
unit for a headlight test 








line with still another layer of blue cellulose. 

Cement a disk of thin white paper over the 
entire back of the photometer disk. Hold it 
against a strong light and mark the paper 
covering each “window,” starting with ‘1” 
for the center hole, ‘‘2” for the four adjacent 
holes, and so on. Mark the figures so that 
they all can be read without having to turn 
the disk. 

Glue together at (Continued on paye 200) 

















adjustments. 2" 

The photometer is SIGHTING re " audi  _— font bey 
made from a 2” disk of TUBE ov) geo 5 | | TT 
cardboard. Draw  di- SCALE 1] = | ASF | 
ameters on the disk, - ~re tt | ! 
intersecting at right an- rz) is TT , a bs 1—™ ee 
gles. With a _ paper 3 ‘| peony 8 |e 
punch or drill, make a 4 NK [ |} t2 
1.” hole in the center = 4 | Y icf Soe 
and at }, intervals 4 45° Fic.2 PHOTOMETER 
along each line as in pe ; 'g- _— 
Fig. 1A. Now lay strips ‘ “SS Details of 
of red transparent cel- x I ” , ; 
lulose to ye all the 7s mt _— c —s 
holes. Next, as indicat- | = oS) ~~ > 
ed in Fig. 1B, lay strips ‘ NIE Ww Hint Ya" TUBING 
of similar blue material + on <3 : 1 12" LONG | 
so the outer three holes ie BLUE 
in each line are covered. roe Z me Als: ns 
Cover the two outer 30" LONG ew — = Fic.1A 
holes with another layer FiG.4 tHinwuireraren Fig.1B "9: 








of red, and finally the 


outside holes in each Follow the details sho 
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wn in this drawing carefully in constructing the tester 
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GOING TO THE NEW YORK FAIR? Be sure 
take y < 


s to 

ake your Kodak. Stop at the Kodak Build- 

ing, where Eastman experts will advise you 

what to take and how to take it. And there 

you'll see the unique and gorgeous Cavalcade 
of Color—the GREATEST 

SHOW ON EARTH 


PHOTOGRAPHIC 
Nothing like it has ever 
been seen before. 


Don’t miss it. 


tion POPULAR SCIENCI 





MONTHLY 


whe 


se 





Kodak 35, 


Kodak Anastigmat f.5.6 lens, 
and Kodex shutter (3 speeds to 1/100 sec- 
ond), $14.50—a new low price 


Kodak 35, Kodak Anastigmat f.4.5 lens, 
Diomatic shutter (4 speeds to 1/150, de 
layed action), $24.50—a new low price 


6 Kodak 35 with Kodak Anastigmat Special 
, f.3.5 lens and K 


Kodamatic shutter (5 
speeds to 1/200, delayed action), $33.50 
—a new low price 


Kodak 35’s make 35 mm. negatives 
that, 


through modern photofinishing 
methods, yield big 244x4-inch black-and- 
white prints. Have fast lenses, precision 
shutters, eye-level finders, finger-tip fo- 

cusing, exposure counter. 

Load with Kodachrome (full-color) Film 

as well as black-and-white 


automatic 


Kodak Bantam f.5.6, with Kodak 
Anastigmat lens, 1/100-second 
shutter, folding optical finder, 
film-centering mechanism, $14 
—a new low price 
Kodak Bantam f.4.5, Kodak An- 
astigmat Special lens, 1/200- 
second shutter, plunger-type 
body shutter release, film-center- 
ing device, $22.50—a new low price 


Kodak Bantams lead to black- 
and-white picturesas big as them- 


selves; modern photofinishing 
methods give you 24x 4-inch 
prints. And both of the models 
above also take Kodachrome Film 
n writing to advertisers 
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Homemade Headlight Tester 
for Motorists 











































(Continued from page 198) — 
right angles 3” and 6” lengths of mailing tube 
of 2” diameter (Fig. 2). Cut the corners from 
a 1!."’ square pocket mirror and slip it down 
into the joint of the unit so that it is at an - 
| angle of exactly 45 degrees. Fasten it in place 
| with glue and small pieces of wood. Glue the G 
| photometer to the end of the shorter tube 
| paper side toward the rear and numbers up- N 
| side down. 
The standard (Fig. 4) should be made next. Tr 
| Use well-seasoned hard wood that will not sprir 
| warp. If your headlights are wider apart cove: 
| than 36”, make the crosspiece longer, accord- maki 
| ingly. “Square up” everything, and make the this 
fittings snug and the joints strong. grea. 
The vertical and horizontal slides should be lengt 
provided, as indicated, with markings 1, of th 
apart, above and below and to the right and grea: 
left of zero. The limits of these markings will at al 
be determined by the motor-vehicle laws of the 1 
| the state, which usually allow certain toler- betw 
| ances in the variation of the headlight-beam may 
center. covel 
The slide with the photometer unit attached end, 
is now slipped on one arm of the stand. By the s 
sighting on the center of the motor hood, you to be 
can quickly center the tester, and by swinging With 
the sight vertically, you can set the tester at fittin 
right angles to this center line. be fil 
With the tester 6’ from the lamps, slide the Fores 
photometer from side to side within the beam f th 
of one headlight. You will see the horizontally taps, 
numbered windows on the photometer disk flexin 
light up and go out. The center of the beam greas 
is located when the windows on either side of ause 
| the numeral “1” are equally lighted. As a sprin; 
rule, the beam center should not vary more S wel 
| than 1” either side of the lamp center at a to ru 
distance of 6’. . 
| Sliding the photometer vertically will locate 
the vertical center of the beam. In most 
states, the law requires that this be not more 





than 36” high at 6’, with tolerance between 
35” and 361,” 

With the photometer slide mounted on the 
other side of the cross arm, the other head- 
light can be tested. 4 


Fixing Windshield Wiper ys 


IF YOUR windshield wiper is of the vacuum- 





? Harley-Davidson Motor Co., Dept. PS-838, Milwaukee, Wis. 





Please send illustrated literature on Motorcycles 3 powered type and does not work properly, one 

ond FREE copy of “ENTHI — Motorcycling of the first places to look for trouble is in the 
lagazine. Stam nclosed for mailing cost, ‘ » 4 util 

4 ' itil ’ B | srubber-hose connections. The simplest way to 

t NN ic cciislacicaicicassecpi nisi eitinhdagni la lead ra baanisid cial 4 | do this is to remove each one, hold one end 
on closed, and blow cigarette smoke into the To 

‘ee. = oe ee ee ee ee ee J other end. Leaks will show up immediatel) 

1UC 
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All you need for the grease- 
4 gun extension is some copper 
J tubing and an elbow fitting 


Grease-Gun Fitting Oils 
Metal-Covered Springs 


THOROUGH greasing jobs on automobile 
springs which are incased in metal dust 
covers are difficult. To simplify the procedure, 
make the handy extension tube illustrated on 
this page, and fit it to your high-pressure 
grease gun. To make the device, obtain a 16” 
length of 3/16” copper tubing. Solder one end 
of the tubing to an elbow-type, high-pressure 
grease fitting, which you can readily obtain 
at any garage, and flatten the other end of 
the tube slightly so that it can be inserted 
between the spring and the metal cover. It 
may be necessary to open up the end of the 
cover a trifle with a screw driver. Beyond the 
end, there will be sufficient clearance between 
the spring and the cover to allow the tubing 
to be worked in for about half of its length. 
With your grease gun coupled to the elbow 
fitting, the space within the spring cover can 
be filled with a light-bodied, graphite grease. 
Force the grease in until it runs out each end 
f the cover. Then with a few light hammer 
taps, close the end of the cover again. The 
flexing of the spring in driving will force the 
grease around and between the leaves. Be- 
ause the fitting reaches well inside of the 
spring cover, you can be sure that the cover 
s well packed with grease as soon as it starts 
to run out of the ends._-R. J. W. 


ry 

Ps 
4 
—& 
te. 


4 
ge 


et 


To use the device, one end of the spring cover 
is opened slightly so the tube can be inserted 
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POWER, ECONOMY, SAFETY 


HERE’S WHAT CERTIFIED RE-WIRING 
MEANS TO CAR OWNERS 

The importance of re-wiring has long been 
recognized. Corroded, frayed, or undersize 
cables and loose or dirty connections cause hard 
starting, poor gas mileage, loss of power, in- 
efficient lighting and accessory performance, 
and ever dangerous fires. 

But, until the introduction of CERTIFIED 
RE-WIRING, the car owner had no assurance 
that the re-wiring work would be done thorough- 
ly and expertly, or that replacements would be 
made with highest quality cable of the correct 
gauge. 

Certified Re-Wiring takes the guesswork out of 
re-wiring service. The mechanic who does the 
work has been trained in the latest, most satis- 
factory method of checking for defects in the 
electrical system—he has a Certificate to prove 
it. Only Packard cable of the correct gauge is 
used in replacement—and Packard is the recog- 
nized quality cable of the automotive industry. 
In other words, you are assured that the job will 
be satisfactory. 


WHERE CAN YOU GET AUTHORIZED 
CERTIFIED RE-WIRING SERVICE? 
Authorized Certified Re-Wiring Service may be 
identified by the blue and gold metal sign. Other 
service stations have mechanics who have 
received their Certified Re-Wiring Certificates. 
Ask to see the mechanic’s Certificate, and be 
sure that Packard cable is used in your re- 
wiring job. Packard Electric Division, General 

Motors Corporation, Warren, Ohio. 





REC.U.$.PAT.OFF. 


THE STANDARD WIRING EQUIPMENT 





OF THE AUTOMOTIVE INDUSTRY 
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WEW 
SPEEDY 





( LIQUID) 


MADE BY DU PONT 


CLEANS the car.... 
Gives a WAX POLISH 
—at the same time! 

















Sure, putting a wax polish on your car used 
to be a long, tough job. But not today. With 


new Du Pont Speedy Wax, you can now give 


your car a grand wax finish in half the time. 


Speedy Wax cleans as it waxes. And what a 
mirror-bright lustre 1t leaves—a lustre that lasts. 


Speedy Wax is fine for all car finishes. Try it. 


Sample for you... We'll gladly 

send you a generous sample of 
Speedy Wax—enough to shine up the 
wAx j fenders and hood. Just send 6¢, to 
cueaes | help cover postage, to Du Pont, Dept. 
#09 SP-3, Wilmington, Delaware 


| 


LEAKY AUTO Tops, of black fabric, are easily fixed with 
DU PONT “THICKOTE.” It seals cracks, and produces 
» beautiful and long lasting, jet-black glossy finish. 
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FULL-SIZE BLUEPRINTS 


for Building 
Ship Models 


HEN you build a ship model, full-size 

blueprints are of inestimable help. You 
can take dimensions right off the drawings 
and compare the completed parts directly 
with them in respect to size and shape. Plans 
are available for about fifty different models. 
We also have blueprints drawn to scale for 
many other projects. If you do not see what 
you want in the list below, send a stamped, 
self-addressed envelope for our complete list. 


MODELS 
BLUENOSE, famous fishing schooner, 17%” hull 
110-111-112-R 1. 0¢ 
Clipper Ship GREAT REPUBLIC, 31%” hull, 272- 
273-274-R 1.25 
Clipper Ship SEA WITCH, 9'.” hull, 219 2a 
Coast Guard Patrol of 165-ft. Type, 205,” hull, 
286-287-R 7 
Concord Stagecoach DIAMOND TALLY-HO, 20'.” 
long, 115-116-117-R 1.00 
Confederate Raider ALABAMA,, 21%” hull, 335- 
336-337-R 1.5 
Elizabethan Galleon REVENGE, 21” hull, 206-207- 
208-209 1.00 
Fishing Schooner WE’RE HERE of ‘‘Captains 


Courageous,’’ 9 over all, 351-R 50 
H. M. S. BOUNTY, 8%” hull, 254 25 
Liner QUEEN MARY, 1034” hull, 283 2 
NOURMAHAL, power yacht, 8%” hull, 276 2 
Ocean Freighter, 14” hull, 271 2 
(“ nstruction kits are available for some) 
f these models. Turn to page 204. 


BOATS 


Cabin Cruiser, 17’ long, for use with outboard or 
inboard drives, 356-357-358-359-R $ 

Camper’s Utility Boat, 11’ 2” long, canvas-covered 
for outboard motor or rowing, 281-R 

Canoe, 16’ canvas-covered kayak; can be used with 
sail, 192-193-194-R 1.00 

Canvas-Covered Duck Boat, 13’ 6” long, 279-R 4 

Fisherman’s Outboard Boat, 9’ 3” or 11’ 6” long 
weighs 115 or 160 lb., for motors from 3 to 16 
h.p.; can also be rowed, 344-345-R 

Motorboat-Rowboat. 13’ long, decked hull, for use 
with outboard or inboard drives, 147-R 

(Continued on page 203) 
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NEW PHOTO BOOKLET FOR AMATEURS 


PREPARED especial- 

ly for amateur pho- 

» tographers who wish 
to make their own 
equipment, this book- 
let tells in clear, non- 
technical language 
how to fit up a dark- 
room and how to con- 





c struct the following: 

f printing box, wash- 

4 { ing tank, enlargirg 

; j camera, darkroom 

, J clock, drying press, 
photoflash synchro- 

nizer, fixed-focus en- 

larger for miniature films, and many other 
cessories. The price is 50 cents. Be sure to 
inclose remittance because no C.O.D. orders 


vill be filled. 





Blueprints Insure Success 


(Continued from page 202) 

weighs 114 lb., for class 
212-R .75 
3’ 4” long, weighs 250 

22-323-R 


tboard Racer, 10’ 4” long 

A’’ and ‘‘B’’ motors, 211- 
icing Sailboat BLACKCAT, 1: 
3 


Ib Marconi rigged, 321- 1.00 
ilboat, 12’ long, weighs 200 Ib has fast skim- 
ming-dish hull, 314-R .50 
Sectional Rowboat, 9’ 8” long, weighs 60 Ib., all- 
wood construction; can be used with small out- 
board motor, 340-341-R . we 
RADIO 
Wave Portable Receiver, 2 tubes, battery oper- 


ited, 217-R .50 
iteur Short Wave Receiver, 3 tubes, battery or 
110-volt A.C. or D.C. operation, 155 25 
inner’s Battery Receiver, 365A...............cc.ccse0 25 
| Electric Headphone Receiver (can be made com- 
pact for eng use), 130 20 
Tube Receiver, battery operated, 103 »20 


FURNITURE 
ble-Decker Bed, 277A «20 
rly American Round-Top Stand, 191A 


on 








reside Bench, Colonial, 187A-188A .50 
t Top Desk, 2’ 2” by 4’ 2” top (no turning), 20 .20 
or Lamp, with tripod base, 243A .25 
r-Leaf Card or Occasional Table, 239A .25 
nging Wall Cabinet, 91.” by 24” by 41 280A »20 
izine Rack, ladder-back style, 250A 20 
erware Chest on Stand, 256A .25 
king Stand, modern, 238A 25 
Wagon, with removable tray and drop leaves 
20” by 30” top (turning), 13 .25 
Istered Stoo!, 240A 25 
Popular Science Monthly 
353 Fourth Avenue, New York 
Send me the blueprint, or blueprints, numbered 
s follows 
im inclosing dollars cents 
e 
= | 
| 
reet | 
| 
| 
t 1 State | 
i Drip ur name Ind address very éari | 
| 
—E — 
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; a MOBIL HANDY OIL 


This light, penetrating oil 
works fast. Non-gumming- 
for appliances, sewing and 
washing machines, toys, bi- 





Mobil 
Handy Oi! 


Teegte’ cycles, automobile genera- 





tors, wall hinges, etc. Wall 
bracket free with each can. 




















MAKES THE 
ENGINE QUIETER! 


Add it to the gasoline. Reaches 
the engine as a vapor; protects 
upper cylinders from scuffing 
wear. Valves become quieter. 
Carbon is reduced. You get smoother power. 


MOBIL UPPERLUBE 


Buy where you buy Mobiloil or Mobilgas 


Mobil Specialties 














MOBILGLOSS - MOBILWAX - MOBIL STOP-LEAK 


MOBIL HANDY OIL - MOBIL RADIATOR FLUSH 
MOBIL WINDOW SPRAY - MOBIL UPPERLUBE 
MOBIL HYDROTONE - MOBIL SPOT REMOVER 


BY THE MAKERS OF MOBILOIL 


SOCONY-VACUUM 
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Technically-trained men demand this improved 


steel tape—with db/ack markings on a crack-proof 
white surface. Easy to read, easy to use, easy to 
clean; less chance for error. Hard to kink, hard to 
curl; good for a long useful life. Bonded white 
surface protects steel from rust. 25, 50, 75, 100 ft. 
lengths. Mail coupon today for free sample of 
tape and illustrated folder. 


ravi re WYTEFACE 


KEUFFEL & ESSER CO Est. 1867 
Dept. 75, Hoboken, N. J 











cae ae 


| @9" Workshop Back-Geared, Screw-Cutting Metal 
5 Working Lathe now in Model A Quick Change Gear 
3 and Model B Standard Change Gear with power 

cross feed, also Model C without power cross feed. 
| 38 attachments for Mfg., Laboratory, Repair Shop. 
| OTHER SIZES: 9”, 11”, 13”, 1414”, 16” and 16-24” swing, 





S 


bed lengths 3/ to 12’, motor drive and Countershaft drive 


a 


SOUTH BEND LATHE WORKS 
837 E. Madison St., South Bend, Ind., U.S. A. 


4 
e FRE ¥ Write for Catalog No. 46-B showing 
® complete details of the new 9” lathe. 

Eee ee eee Gs 
South Bend Lathe Works 
837 E. Madison St. 
South Bend, Ind., U.S.A. 

a Send Catalog No. 46-B Free, Postpaid 











Name__ ” 
Bi Address il 
City_ State__ “ 
is 8 8 8 Ee eg 8S 
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WHITTLING... 


Fine Fun for Summer Nights 


ECAUSE whittling requires fewer tools 
B than almost any other craftwork hobby, 
it is an ideal pastime for summer evenings. 
A sharp pocketknife and a soft pine block 
are all you need to while away many a pleas- 
ant hour at camp, on the beach, or even at 
home. 

For beginners we recommend our special 
copycraft whittling kit pictured above (No. 
10, price $1.50). This contains a master model 
of “Hobo Hank” so that 
all you have to do is to 
copy it cut by cut on the 
stenciled pine block. Also 
included is sufficient wood 
for making a desk set, pipe 
rack, or some other project 
on which the whittled figure 
can stand. The figure is 
534” tall. 

A similar kit is available 
for carving an_ elephant 
(No. 11, $1.50). In addi- 
tion to the whittling block 
and the composition model, 
which is 3%” high, the 
package contains a special 

Kit No. 7 V-shaped carving tool for 
making the grooves and 
wrinkles in the animal’s hide. 

“Skipper Samuel,” a sea captain 512” tall, 
has been a favorite with whittlers ever since 
we first issued the kit four years ago. The 
kit ( No. 7, $1.50) contains two shaped blocks 

Six different Scottie dogs can be carved 
with Kit 8 ($1.00). Each block is approxi- 
mately 3%” by 2” by 21,” and is sawed to 
shape. 

For those who like to whittle miniature 
ships, we suggest our new kit, No. 7M, which 
contains the raw materials for making nine 

(Continued on page 205) 
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Our Construction Kits 


(Continued from page 204) 





A miniature fleet of nine war vessels can be made 
with our new construction kit No. 7M, price $1.50 


models of United States fighting vessels. The 
price is $1.50 (25 cents additional west of the 
Mississippi River and in Canada). 

The ships are the superdreadnought Wash- 
ington, light cruiser Philadelphia, aircraft 
carrier Yorktown, destroyer flotilla leader 
Winslow, four destroyers similar to the Ma- 
han and Gridley, and submarine Pompano. 
Designed to a scale of 1” equals 100’, the models 
contain all the important characteristics of 
their prototypes and are very realistic. The 
largest ship is the aircraft carrier, which is 
8” long; the smallest is the submarine, 3” 
long. A special knife for cutting balsa wood 
and a twelve-page booklet containing com- 
plete instructions and full-size drawings are 
included in the kit. 

We have construction kits for making a 

ide variety of ship models including clipper 
ships, schooners, liners, galleons, and modern 
warships. An illustrated folder will be sent 
ree upon receipt of a self-addressed, stamped 
envelope. 





Popular Science Monthly, Dept. 89A 
353 Fourth Avenue, New York, N.Y. 


D. Kit 

1 the price shown above plus 
in full payment (Canadian 
lers cannot "be sent C. O. D.) 





dress | 





State | 
Please print uronam nd addres ver ea 
If you prefer to send your remittance with this | 
ler you save the C.0.D charge Remit by } 
ney order, check, or registered mail This offer 
made only in the United States and Canada 
s ee note b t 
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I'M PRETENDING I’M 
DADDY - BEFORE 
HE CLEANED OUT 

HIS RADIATOR WITH 


SANI-FLUSH! 





It’s silly to wait until the car overheats 
to clean out the radiator. You waste power 
and fuel. And you may be heading for an 
expensive repair bill. 

Don’t wait! Use Sani-Flusheregularly at 
least twice a year to clean out automobile 
radiators. Do the job yourself. It costs 
only 10c (25c for the largest trucks and 
tractors). Just pour in Sani-Flush. Run 
the engine. Drain, flush and refill (direc- 
tions on the can). That’s all there is to 
it. And your radiator is sweet and clean. 
If you prefer, ask your garage or service 
station to do the job for you. Insist on 
Sani-Flush. It cannot injure motor or fit- 
tings. You’ll find Sani-Flush in most bath- 
rooms for cleaning toilets. Sold by grocery, 
drug, hardware, and five-and-ten-cent 
stores. 25c and 10c sizes. The Hygienic 
Products Company, Canton, Ohio. 


ani-Flushxy2 


KEEPS RADIATORS CLEAN 












NEW MECHANICAL 
_ SENSATION 









hous and re velo or ee 
make s it possi allkinds 
rf aS carving. soot ed bg Jengrav- 
ing, “drilling, routing. “te with a Drer fl 
and do it ir a silty wo mode choose 
fr m—No. la hown, only $9.85 and No 2 for 
heavier work only $16.54 

Indispensable for home we ork hop fans, sports 
men, handy men and home owners, 

Many improvements not found in other tools. 
If your dealer is out of stock, write fi or complete 
2 poner ye 10 day tria offer and bi let show ng 
dozens of essorie t e nd 
special c« mained ic saps Bes This Senkine | is : FRE E. 


DREMEL MANUFACTURING COMPANY 


Racine, Wisconsin Department 822 
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A discarded phonograph cabinet of 
the console type is easi!, converted 
into a darkroom ‘able as above 
or a small workbench as at the right 


HITE garter elastic 12” wide can be 
used conveniently for the identification 
of cut films. Sew the elastic to form bands 
that will fit the film holders snugly and mark 
them with India ink to indicate the various 
kinds of film you use. Then turn them inside 
out and print “EXPOSED” on all. When you 
load the holders with more than one variety 
of films, they can be instantly identified by 
means of the bands. After exposure, replace 
the band on the holder inside out, with the 
“EXPOSED” label visible. This will prevent 
all danger of making a double 
exposure.—L. H. 






206 


Darkroom Worktable 


MADE FROM OLD PHONOGRAPH 


N OLD phonograph cabinet of the console 
type, which can usually be obtained very 
reasonably from a secondhand furniture deal- 
er, can be converted into an excellent work- 
table for the amateur photographer. The 


spring motor is re- 
moved from one side 
and the record file 
from the other. A 
piece of %” plywood 
or other material is 
screwed on the top. 
If a piece of 4” 
pressed composition 
wood of hard finish 
or tempered quality 
is then fastened over 
this, it will provide 
an excellent work- 
ing surface. A cabi- 
net of this type is 
equally useful as a 
light-duty home 
workshop  bench.— 
WALTER F’. DEBOLD. 





Solutions Filtered Through Lens Tissue 


MATEUR photographers who are particular about the 
A development of their films make it a practice to filter 
the solutions through a wad of cotton, but they have to 
exercise much patience while waiting until the liquid drips 
through. A speedier method is to substitute a sheet of lens- 
cleaning tissue for the wad of cotton. This is laid over the 
mouth of the developing tank, and the developer is poured 
slowly through it. The tissue allows the solution to pass into 
the tank quite rapidly, yet it holds back all foreign particles 
provided, of course, that the developer is not poured so fast 
as to tear the paper.—H. M. N. 
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Free illustrated catalo 
ing everything pho t 
ic, still and movie cameras, 
films, lenses, equipment at 
tremendous savings. Hun- 
dreds of bargains new and 
used—all guaranteed. Lib- 
eral trade-ins on cameras 
and equipment. Write now 
for free copy of this newest 
money-saving bargain book 
—just out. Limited edition. 
Hurry! 


CENTRAL CAMERA CO. 


Dept. S-8, 230 So. Wabash 
Avenue, Chicago, Ilinois 

















Amazing new fixer-developer, MONO- 
BATH, turns itself off when negatives 
reach correct density. Can’t over-devel- 
op. Yields uniform, fine-grained nega- 
tives right through the whole strip. Post- 


FANS card brings Free Worksheet. Pratt Labora- 
tories, Dept. 1 18, South Norwalk, Conn. 


ram" CAPTURE THE COLOR OF LIFE! 
YOUR OWN MOVIES! ONLY 10c A DAY! 


NATIONALLY ADVERTISED 8MM and 16MM Movie cameras, 
rojectors. For home, business, church, school, ~- MONEY 
ACK 10 DAY TRIAL. Payments as low as 10c A DAY. Satisfied 

customers throughout the world. FREE details. WRITE TODAY. 

Don Elder's Home Movies, Dept. C-8, 739 Boylston St., Boston, Mass. 
C A M E BR A S * STILL-MOVIE, ALL TYPES! 

: PROJECTORS-Silent-Sound 
Lowest prices! Nationwide time payment plan. Trades ac- 
cepted. Inquire & convince yourself of Mogull’s Low Prices. 

Films rented, lowest rates. New BARGAINEWS Free! 


a MOGU LLS 66W.48th, At RadioCity, New York,N.¥. 
NOW ONLY 






























REAL ENGINE VALUE 


Over 7.000 GHQ Gas Engine Kits 

were Id at $8.50. Over 10,000 sold 

last year. Now is your chance to buy 

Vew Improved kit for $5.00. Ab- 

solutely complete with coil, plug “ . 2/5 
H.P All parts guaranteed. Fo its, 
planes ete Send only $1. Shippec H a 
Coll. for balance same day. Send for new 


Dealers 
All parts finished. ONLY A SCREWDRIVER NEEDED. 
Average assembly time 30 minutes. DEALERS WRITE. 


GHQ MOTORS, 854S East 149 St.,New York,N.Y. 


la 

BEEN ON A Detour LATELY? 
Chances are that making turns was confusing— 
made you wonder if you were going in the right di- 
rection. Withthe Hull Stream- 
line Auto Compass on your , Ws? 
windshield, there is no need to : Bac, 
even hesitate. Gives assurance = yh 
of direction at all times. No — 3 
more lost miles, backtracking ayy 
or worry. Only $2.95 at your - a 
dealer. Two-piece model $1.95. ~ 
Write for literature. 

Hu 


page illustrated catalog write, 














liMfg.Co.,P. 0. Box 246- E16, Warren, Ohio 


: 








TIMES AS MUCH FILM 


FOR YOUR MONEY 


35MM SPECIAL! 


25 ft. 89c e 100 ft. $2.75 
RELOADED CARTRIDGE 40c 


Eastman, DuPont, Agfa — Guaranteed fresh stock 
CINA-COLOR OF HOLLYWOOD 
Bex 247 Hollywood, Califernia 


CANDID CAMERA FANS 


ALL THIS FOR 149 


ANY 36 EXPOSURE ROLL 
Fine grain developed; 2. each oa 
e exposure enlarged to approximate- 

fim Sdn nos 
Total Value 5 ours for 
‘rite for bce Yo bags. 


154x415 inches 3. your negative 
Studio A, Box 247, Hollywood, California 











vaporate d (preserves negative forever) 
ale “es your ae with Super Se et A e P anc peg 4 
ir 5. valuable coupon with each order 
$1 49. California buyers include sales tax 


CINA-COLOR OF HOLLYWOOD, 
1UGUST, 1939 


GET OUT of the 


“Snapshot Class. with a 


Qolleiffex Camera 


A sharp, well-composed picture every 


time you click the shutter 

L= a Rollei camera show you how easy it is to 

make pictures you will be proud to show your 
friends and enter in exhibits or contests. With a 
Rollei, you see each picture in actual size before 
you make it. You get 12 negatives in the practi- 
cal, popular 214 x 214" size on a roll of standard 
120 (or B2) film. They’‘re sharp 
enough to enlarge to any size. 
But even inexpensive contact 
prints are large enough for the 
album. 

Ask your dealer to show you 
genuine Rolleiflex and Rollei- 
cord cameras. There are 5 diff- 
erent models reasonably priced 
from $57.50 up. 

If your dealer cannot supply you 


with literature and full information, 
write: Dept. 58 


BURLEIGH BROOKS 


INCORPORATED 
127 WEST 42° STREET 























NEW YORK 


ENLARGEMENTS 


Is Photography your hobby? 
a profitable easy business at home? 
PHOTO ENLARGEMENTS for 
and others. Your cost Sc cod and less. The Ideal 
Photo Enlarger is AUTOMATIC. No experience 
Py Bized lso COPIES po pic ture. -94 
LETE. Interesting circ 


ular EE. 
1D! EA L EN LARGER “14g West 3c 5t- SU 





Do you want 
Make 


yourself 





ANY 
SIZE 





Sie 









Sasi ue? 
cast 


@ Perfect enlargements—that’s a goal more easily reached 
when you use a Wollensak Enlarging Velostigmat.* For 
this superior enlarging lens faithfully reproduces all that 
you caught on your negative. Free trial period. Speeds 


£3.5, £4.5, 6.3; focal lengths 2” up; and inexpensive, too! 
WRITE FOR FREE BOOK! “Yi. ba” 





Please mention PopuLaR SCIENCE MONTHLY when writing to advertisers. 


Wollensak Optical Co., 614 Hudson Ave., Rochester, N. Y. 


WOLLENSAK 
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argus 


CANDID CAMERAS 


FOR FAST-ACTION SHOTS, 
RAINY OR DARK DAY 
SCENES, PORTRAITS, 
INDOOR PICTURES 





BUILT-IN 
PHOTOFLASH 
SYNCHRONIZER 


Take brilliant fast-action shots, under any 
Argus 
Built-in unit synchronizes flash 


lighting conditions, with the new 
Model C3. 
and shutter speeds. Coupled range finder 
focusing from 
“Cintar” triple 
Anastigmat 1/300 second 
shutter movie film. 


$30 complete, with photoflash attachments. 


Other Argus models from $10 to $25 


assures critical, accurate 
three feet to infinity. F:3.5 
lens. 1/5 to 


speeds. Uses 35 mm. 


Argus Model A $10.00 
Argus Model A2 . 12.50 
Argus Model A2F 15.00 
Argus Model C2 . 25.00 


For further information see your dealer or mail coupon. 


| International Research Corporation 

309 Fourth Street, Ann Arbor, Mich. 

| Please send me further information on Argus 
Candid Cameras and complete literature on 

| over 40 easy-to-use Argus accessories 
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Developer and Hypo Trays 
| Labeled with Tape 


BLACK cellulose tape about 14” wide is ex- 
cellent for marking hypo and developer trays 
to eliminate the possibility of contaminating 
the solutions by accidentally changing trays. 
It makes a neat job, which, unlike paint, will 
not chip, yet the letters may be stripped off 
in an instant when desired without leaving a 
trace.—HENRY HANSCOM. 


Clothespin Helps in Washing 
Prints More Efficiently 


SOME amateur photographers use a tray or 
| pan with a section of rubber tubing from the 
tap to wash their prints. A simple trick that 
will reduce the water bill and at the same 
| time increase the pressure of the flow into the 
| tray is to clip a spring clothespin on the end 
| of the tubing as shown. This causes the 
water to flow in a fanlike stream with added 
force. Prints are kept in motion with ccn- 
siderably less water.—-CURTIS MCDOWELL. 
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Flat Dweller’s Darkroom 
Is Easily Moved 


ANY photographer who moves occasionally 
and wants to take his darkroom with him 
may build a portable one, as illustrated, from 
packing lumber and discarded window dis- 
plays. The upper section and door have been 
removed to show the interior. 

Each side is made in three sections, and 
each end and the top in two sections, bolted 
together with roundheaded carriage bolts. 
The siding is cut from discarded window dis- 
plays or from large cardboard boxes such as 
those in which bed mattresses are shipped. 
The roof or ceiling is made from the plywood 
of refrigerator boxes, and the door from the 
same material between strips of 34” pine. 

All shelves and 
cupboards are so 
placed that they do 
not overlap onto an- 
other section, there- 
by making it un- 
necessary to remove 
them when disman- 
tling the darkroom. 
The workbench at 
one end consists 
merely of a_ short- 
legged table resting 
on the framework of 
the darkroom. A 
large, low shelf to 
the right of the door 
supports the enlarg- 
is overlapped at the er and easel and has 
joints of the framework a drawer beneath. 
to keep out the light —WALTER HOAG. 
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STRIP FILM ATTACHMENT 
FOR BAUSCH & LOMB FILM 
SLID E Vi EW ER The Filmorator, new 


Film Slide Viewer attachment for viewing of 35 mm 
strip film, makes easy the critical examination of 
mini negatives before enlargement. Operating but- 
ton advances film frame by frame. Cannot scratch 
negative. Instantly attached or removed from Film 
Slide Viewer. Filmorator, $3.00. Film Slide Viewer, 
$8.50. Write for descriptive folder. 


BAUSCH & LOMB 


299 BAUSCH STREET ROCHESTER, N. Y. 


MEGOW'S New Catalog NOW READY! 


Shows the sensational new quick-building COMMANDER 
and CADET gas-powered models (see illus.). Also new 

CLASS C Endurance Contest rubber-powered models, 
Model Ships, HO-Gauge Railroads, ready-made parts 
and supplies. Send 5c for your copy today! 


MEGOW’S ceet.ps. vow. & oxt.sts., 


iphia 
or 217 No. ovcpaane or ae 


LOOK! 


BETTER PICTURES 
with the 


F-R EXPOSURE METER 
















Stop wasting film. Improve 
every picture now! Use 
this new extinction type 


meter — accurate, durable 





and easy to use. For movie 


and still cameras. Fits vest 
In Genuine 
pocket. At dealers every- Leather Case 


pon and mail to 


FINK-ROSELIEVE CO., Inc. 113 West 64th St.. New York 


Send me postpaid an F-R Exposure Meter. 





where; or if you cannot be 
supplied attach $1 to cou- 
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COVITE Instead of Valve Grinding 


ESEAT your motor valves with COVITE. No need to 
remove cylinder head—simply pour into cylinders thru 
spark plug openings. Thousands of COVITE users are re- 
storing sluggish motors this easy inexpensive way. COVITE 








(C ~  reconditions faulty valve seats while the 

4 By motor is operating. Full compression, 
f- /\ greater power and speed with reduced 
( \ oline c pti are assured. 
‘SOLD WITH A MONEY BACK 
GUARANTEE at leading auto 


\~ supply stores or sent posipaid 
in U.S. on receipt of $1. 


/ COVITE MANUFACTURING CO. 


HOLLAND, MICHIGAN 



















DIRECTION instaully 
WINDIKATOR 


New, inexpensive, corrosien resistant instrument and 
compass. " Individually calibrated. Indispensable for 
Meterologists, Foresters, Boy Scouts, Model Airplane 
builders, Hunters, Fishermen, Yachtsmen. Attractive 
Bakelite case with cover protects instrument, contains 
water- “oa compartment for matches, licenses. Overall 
size 3-78’ x 1-9 16’. ModelA, 5 to30mp 
Mode! B, 10 to 60 mph. State model wanted. $4- .95 
5S day free trial, Money Back Guarantee. Rug plus Sc 
ged case with belt strap $1.00 extra. 

















GENERAL COMMUNICATION COMPANY aoa? 
Manufacturers of 7 voeen Instr 
677P Beacon Stree Boston, ‘Massachusetts 





WHEN YOU BUY FLASHLIGHT BATTERIES DEMAND 
“EVEREADY” FRESH DATED BATTERIES 


The word “Eveready” Is the registered trade-mark ot National Carbon £o., Inc. 
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CUSHMAN MOTOR WORKS 


Dept. V-8 Lincoln, Nebr. % or 
Se "ret cvser ~= BOAT BLUEPRINTS 
err» rr —99 ar a full size paper, patte rns. Wide 

= a tion—designec aval Archi 











tect Low prices. Send 10c (coin) 
for illus stnahe d« atalog 
Cleveland Boat Blueprint Co. 
___ Station A-33 }sCCleveland, Ohio 












DC-4 t t ‘tf e ee » 2 model 
builders kni Al L on Velve nly 
l p tpaid ‘ii IBBY hook! Planes, Trains, 

Je credit coupon, 
INTERNATIONAL, 251- Pp West ‘Sst. New York. 


THE IDEAL TOOL CHEST 


od DFO ”, ey F Bimoel: § 








for machinists and toolmakers. Free Catalog 
4 GERSTNER TOOL CHESTS 
ee 539 Columbia St. Dayton, Ohio 












WORKERS 


Woods 


HAROL D HU NT'S latest edition 1939 

catalog. Not esata tocrge be wong pub- 
lished “136. pages - new on, aa 
leas for experts; also sp ial inetructions 
for beginners. AND LISTS OF ASTON- 
ISHING BARG AINS in all kinds of wood- 
workers’ supplie ret this book! ONLY 10c! 


Also special VENE TIAN BLINDS circular free besides 
italog, if so requested. Send only (0c to 
CRAFTSMAN — aes co. 
2729 S. Mary Street 9c Chicago, tl. 
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New Riches from Coal 


(Continued from page 41) 


nishes, and can also be used for coating fruit 
textiles. 
output of ammonia for use, together with 


the widely used “cupro-ammonium”’ process 
Going a step farther, a new kind of ‘super 
rayon” dispenses even with the cellulose, be- 
ing made wholly from coal, air, and water! 
Stockings have already been woven experi- 
mentally from this fabric. 

By making alcohol from coal, the Belle 
chemists create a host of useful ,;Synthetic 
materials. First they produce crude ‘synthetic 
alcohol, a mixture of different kinds, from the 
union of hydrogen and carbon monoxide 
gases. This takes place in converters like 
those used for making ammonia, but with 
different temperatures, pressures, and cata- 
lysts. Then, by distillation, they separate the 
various alcohols in pure form. 

Methanol, or methyl alcohol, once was 
produced in this country entirely as a by- 
product of wood charcoal—hence its more 
familiar name of ‘‘wood alcohol.’’ Synthetic 
methanol was first manufactured at Belle in 
1927, and since then its production has sky- 
rocketed. Antifreeze for automobiles ac- 
counts for much of the output. Methanol 
finds innumerable other uses, in the manu- 
facture of formaldehyde, dyes, inks, chemi- 
cals, wood and leather stains, mirrors, and 
fuels. It is an ingredient of racing fuels that 
have helped set world speed records. 

Distillation also yields alcohols of higher 
molecular weight. They serve as ingredients 
of automobile brake fluids, as frothing oils in 
mineral flotation, as antifoaming agents in 
refining beet sugar and manufacturing paper, 
as constituents of special lubricants, and as 
denaturants for commercial alcohol. One of 
these alcohols, converted into a solid prepa- 
ration by a chemical treatment, forms a 
novel product that has been found to prevent 
bread from getting moldy. 

Thus more than 100 products, running 
almost the whole gamut of chemical and 
physical characteristics, are manufactured 
from three simple raw materials—coal, air, 
and water. And this may well be only a be- 
ginning. No less than 500,000 compounds of 
carbon are known today, and chemists say 
the possible total may run into millions of 
millions! The chemistry of coal is therefore 
a chemistry of virtually limitless frontiers. 
Here is new hope and new power for “King 
Coal” and the 2,500,000 people dependent 
upon him for their living. 
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Tigers of the Deep 


(Continued from page 94) 


its teeth. I pumped the whole magazine into 
it, and saw Sam refilling his clip with trembling 
fingers. 

Just when we wondered whether we'd live 
to tell this fish story, Bonnell caught the 
thrashing brute with a well-placed bullet. 
Later, I counted twenty-two bullet holes in 
that shark’s body. 

But even after that wild experience, I still 
maintain that the barracuda which infest our 
southern waters are far more dangerous than 
sharks. Lithe and muscular, the barracuda 
boasts a formidable set of 148 teeth, shaped 
somewhat like a hound’s, but thinner and with 
sharp cutting edges. Its lower jaw is under- 
shot, with a single fang at its end that locks 
into a special socket in the upper jaw. An- 
other socket in the lower jaw houses an em- 
bryonic tooth that immediately grows as a re- 
placement if the other is accidentally broken 
off. 

The barracuda is a creature of impulse that 
bites first and reasons why later, if at all. 
Generally one bite is sufficient for its purpose. 
Once, while fishing in the Gulf Stream for 
marlin and sailfish, I threw overboard a foot- 
long chunk of wood. A lean, gray shape shot 
up from the depths and I saw the powerful 
jaws of a large barracuda close over the wood. 
One lightning bite, and there was nothing left 
but splinters. 

There have been cases where unwary bath- 
ers have been suddenly attacked by these 
wolves of the sea. Before help could arrive, 
the unfortunate victims suffered frightful lac- 
erations from the fangs of these murderous 
fish. The barracuda’s range, fortunately, is 
limited to,the vicinity of reefs, although they 
ire sometimes seen lying in ambush near 
locks, or in the shade of overhanging man- 
grove trees on the Florida «Keys. 

Ferociousness in fish, however, is not con- 
fined to the monsters of the sea, for two of the 
most dreaded fish in all the world are native 
to inland rivers. In Africa, the tiger fish 
which inhabits the Congo River and its tribu- 
taries, is dwarfed by comparison with sharks 

r marlin, but its savage nature, and long, 
murderous teeth strike terror into the hearts 
f natives. One sportsman reported hooking 
ne of these tiger fish, which became loose 
hen hauled into the boat, and flopped along 
the bottom toward the native paddlers. Ter- 
rified by the approach of the struggling fish, 
ney instantly plunged overboard. The fact 
hat the river was alive with man-eating croc- 












At Home! 
New Invention 


GOLD 
SILVER 
COPPER 

TIN 
CADMIUM 
NICKEL 


by Brush 
No Tanks, Liquids, Generators 


DOES SAME WORK AS BIG OUTFITS 


Millions of old auto-parts, and all 
kinds of old, worn articles in homes, 
stores, offices, factories everywhere 
can now be electroplated with _——. 
nent brand-new sparkling coat o' 

—by electrolysis—with the stroke of a 
brush. Easy as painting—nodismantling 
—plates right on the spot. Any electric 
light socket or car battery. Weighs only 
a few pounds. Take it anywhere—ready 
for instant use. 


Quick, Easy Way to Start Your Own 
Business 
MAKE BIG PROFITS AT ONCE 


Amazing low price and magic-like dem- 
onstration brings you thousands oforders 
for plating from garages, radio shops, 
bicycle shops, machine shops, home work 
shops, factories, offices, janitors, doctors, 
dentists, jewe lers and farme rs, homes, 
stores, etc.—with big profits for you! L ist 
of plating charges furnished; also reports 
of remarkable daily earnings. 


2-MINUTE DEMONSTRATION 
WITH SAMPLE AMAZES EVERYBODY 


Send today for FREE Sample and amaz- 
ing profit details and bona fide reports of 
big steady earnings! Also, 
3-way proven sure money- 
making plan. Get started 
at once on this perma- 
nent, profitable business. 
No competition. Simply 
mail name on penny post 
card—NOW! Be the ex- 
clusive Warner Nu-Way 
Electroplater in your 
community 

WARNER NU-WAY ELECTROPLATER CO. 
360 N. Michigan Ave., Chicago, Ill. Dept. 2-L 


Wind Electric Plant 


Build Your Own — We Show You How! 
Fasy to have lights and be Dime brings 
complete Plans and Big NEW catalog 500 elec. 
items. 100 other generator changes 6, 12, 32 & 
110 volt plants, motors, welders, electric fence 
LEJAY MFG., 













PROVES 
CLAIMS 





1423 LeJay Bidg., Minneapolis, Minn, 
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Old Phonograph Cabinet 
Becomes a Coffee Table 


MANY an attic contains a discarded phono- 
graph cabinet made of the finest walnut or 
mahogany. This can be converted into a 
beautiful coffee table with very little work. 
The one illustrated, for example, consists of 
the lid of an old mahogany cabinet with four 
legs of the same material, braced with eight 
small brackets cut from the original grille. 
In this case the lid was cut down to a height 
of 3”. The legs are shouldered as indicated 


to bring them flush with the apron around 
3ROW NE. 


the top.._L. R. 


ORIGINAL 





~ 


ORIGINAL 
GRILLE 






























SAW COVER 
OF CABINET 














The cabinet top is sawed off, mounted on legs, 
and braced with pieces cut from the old grille 
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Tigers of the Deep 


(Continued from page 211) 


More dreaded than any other living thing 
on the continent of South America is the pi- 
ranha, a small river fish weighing only a few 
pounds, but equipped with sharp teeth and 
extremely powerful jaws. Traveling in large 
schools, they do not hesitate to attack, pull 
down, and consume deer, cattle, or even hu- 
man beings fording the streams. Blood spilled 
in the water will attract them instantly. 
Within a few moments the surface of a placid 
river will boil with the thrashing, bloodthirsty 
scramble of a horde of piranha. 

But it isn’t necessary to leave our own 
coasts to find this element of ferociousness in 
comparatively small-size fish, for there is 
probably no other species more bloodthirsty 
than our own bluefish. Possessing indomita- 
ble courage, great tenacity, and strong jaws, 
they are only to be trusted when dead. Many 
fishermen swear that bluefish loose in a boat 
will do their best to get close enough to bite. 
I have actually seen unwary anglers remov- 
ing a hook from an apparently exhausted 
bluefish, suddenly jump as they felt an arm 
or leg grasped in the bulldog grip of the fish’s 
jaws. Their teeth, although not long, are 
extremely sharp, and once those jaws set 
in a grip, they must be pried apart. 

Cautious indeed are the commercial fisher- 
men who throw out small bait from dories to 
attract bluefish. They are well aware that, 
should they happen to fall overboard, with fish 
blood staining their clothes, their chances of 
rescue would be exceedingly slight. For blues 
definitely equal the piranha in their blood- 
thirsty traits. They will attack other fish 
often far larger than themselves. 

Once while fishing off the New Jersey coast, 
a few miles north of Barnegat, I had a rare 
opportunity to witness this trait. A large 
school of bait fish was broiling the surface of 
an otherwise calm sea. As we slowly ap- 
proached, we saw that they were being herded 
along by an encircling school of weakfish. The 
weakfish in turn were being patrolled by a 
number of blues weighing not more than three 
pounds each. The latter would frequently 
dash in and bite huge chunks of flesh from the 
bodies of the weakfish, leaving gaping wounds. 
It was apparent that the bluefish were not 
driven by hunger, since many of them could 
not even swallow the great mouthfuls that 
they tore from their wretched victims. 

Among land animals, there are, of course, 
some that live on weaker species, but there are 
also many species that live in perfect harmony 
with each other. Such conditions, however, 
are unknown in the ocean. Here the law of 
the survival of the fittest reigns supreme. 
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PRODUCED IN CINECOLOR BY FAIRBANKS 
AND CARLISLE WITH THE COOPERATION 
OF THE EDITORS OF POPULAR SCIENCE 
*MONTHLY. DISTRIBUTED BY PARAMOUNT 

PICTURES IN 6000 THEATRES 


[| Here’s my vote to bring the latest release 
of POPULAR SCIENCE-ON-THE-SCREEN to my 
local theatre. 


Name of That tl Oa 


Address ——— 


Paste on penny post card and mail today to: 
POPULAR SCIENCE MONTHLY + 353 Fourth Ave., 
New York, N. Y. 
































NEW SPORT! 


Ride The Great NEW 
120 Miles 4 
Per Gallon! Ki AL’ 
Across f 
U.S.A. For 
sea COOTER 
The New 1939 Ranger Scooter 
gives you new sport, new 
thrills! Go anywhere at 30 
m.p.h. at 120 miles per gallon 
—use for short trips, errands, 
to and from work—fishing 
and pure sport! Perfect for 
business deliveries. Sturdy, 
safe. Amazing low prices on 
Solo, Tandem, Trailer, Side- 
Car Models. Steel frame, 2- 
speed gear, 1!2 or 2!2 H.P. 
A few choice territories 
for Dealers, Agents 
Open. Write quick for 
Free Circular, Easy 


Terms Offer, Introduc- 
tory Prices. Hurry! 


AMERICA’S MOST 
FAMOUS CYCLE NAME 
FOR FIFTY YEARS 
























17 So. Market, Dept. R-2, Chicago, U.S 


Only (6c A Day 


PUTS THIS ARC WELDER 
IN YOUR SHOP 














WORKS ON 110-VOLT A.C. 
Ten-Day Trial—10 Months to Pay 














Now it is EASY for every inventor, laboratory, home workshop owner, garage, 
repair shop, and factory t ifford a complete electric welding service for manu- 
facturing meinteanare « yerimenta or repair w og! “9 markable New Type 
Commonwealth Ar We ler M ul day. Instant-change 
heat selector. Six we iding he idir we BXTHA LOW heat »f 15 amperes for 
welding fe ond isht sheet met s insulated with amazing new 
FLEXIBLE GLa ass* for wad far ‘OU S DU Ht welding and complete protection 
against moisture, a ig alkali f wr wore TE GUARANTEE 
r ers. Simply plug int 
USE IT ANYWHERE. : 'NO'SPECIAL FUSES NEEDED 
Costs only a few cents an ir to operate ecially engineered to make it easy to 
strike and hold arc. Se ati w br eir des Hel imet Welding Cables, Elec 
trode Holder We ling Ro d f t instructions, e Nothing etse to buy 
WRITE FOR 16c A DAY PLAN. Stop »wing away profits! Do your own weld- 
ing. Get C enleke free details. ACT TODAY! 


COMMONWEALTH MANUFACTURING CORP. 
Dept. A-54 


208 Davis Lane Cincinnati, Ohio 


MAKE EXTRA | MONEY AT HOME 












With our r »ber Molds you can make fast-selling compo- 
sition noveltie nd earn enormous profits. We supply complete 
instructions and all materials needed. Send 10c today for illustrated 


letails of this fascinating business. 


24-pawe book «# nga 
STEWART’S STUDIO, Dept. PS-8, 2927 Wilcox St., Chicago, Ill 
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Gr reer 
Patent Lever ‘Fish Hooks 
4 Our tras atch fish like a fly-trap catches flies. rit 
ive at slog of our if olding Galvanined STEEL- WIRE 





FISH. ‘TR RAPS an 


Lar Cotton Twine Hoop Nets 
WALTON SUPPLY C co. “3s07-C- Juniata St. ST. LOUIS, MO. 


‘WORLDY GREATEST all eroune 


ELECTRIC TOOL 


DRILLS—GRINDS—SANDS—SAWS 
POLISHES — SHARPENS— CARVES 
The new WHIZ ELECTRIC TOOL is the handiest power 
tool ever made. Not a de icate instrument but area! rug 

for both power ane precision 
r on p ate in 42 seconds or en- 
graves intricate designs on je vy. Handles any mate- 






















Sidewalk Boat Shop 


(Continued from page 109) 


so, during the height of the ‘rowboat rush’”’ 
in July and August, it is sometimes neces- 
sary to build the boat while the customer 
waits! 

With his assistant, Lou Pollack, helping, 
Faerber can turn out a finished ten-foot skiff 
in less than an hour and a half. He is known 
among cabinetmakers as a whirlwind with 
tools. Not long ago, a man drove up about 
ten o’clock on a Saturday morning. He was 
in a great rush to get a boat for use on a 
summer vacation he was beginning that aft- 
ernoon. Faerber didn’t have in stock the 
model he desired. But he told him to sit 
down and smoke a cigar and he would get 
one for him. The customer watched with 
amazement while the shavings flew and the 
boat took shape. In exactly one hour and 
ten minutes, the craft was finished. 

Occasionally, customers arrive with sketches 
of special boats they want constructed. Last 
summer, for instance, a Swedish sea captain 
brought in plans for a midget, ten-foot sail- 
ing boat. Faerber built it according to speci- 
fications and it functioned so well that a 
summer camp in New Jersey later ordered 
half a dozen boats of the same design. 

Among Faerber’s regular customers are 
the American Red Cross, the Boy Scouts of 
America, Pan-American Airways, and the 
United States Treasury Department. When 
transatlantic flying boats swoop down at the 
New York end of their long flight, United 
States customs officials ride out to board 
them in rowboats built by Faerber. 

Sixty years ago, the basement shop where 
he works was a grocery store with cabbages 
and fruit piled up outside. Today, instead of 
such commonplace produce, Faerber displays 
his full-size rowboats—the wares of one of 
the oddest sidewalk stores in America. 
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Question Bee 


HERE’S how you figure out your score in 
the Question Bee on page 118: Compare your 
results with the list below, in which letters 
indicate the correct answers to the numbered 
questions. Give yourself five points for each 
one you had right. A total of 75 to 85 is 


ria matale Woods-A oy Plastics-Glass-Steel 5 Saves 

time. El tes labor. Plug into any socket AC or DC,110 . i 

tte Chuck ine pacity. Ba ins A ee good; 90 or better is excellent. 

ful triple Worth its weight in Gold.’’ 

STANDARDMODEL « with Norma! Speed ‘uses 50different 

accessories, instantly interchangeable Price only $7.95. : 

FR Accessory outfit (V alu e $2) inc udes set of drills, mounted 1% inch 1. b 5. d 9. d 13. © id dD 

neal grinder eaneet. on 8 cutting tpn = mounted be brush, polis “mg 

wheel, carving bur. et« with each outht orderec re ta, 

Will send C. O. D. if desired. 10-DAY TRIAL MONEY BACK x GUARANTEE 2. Cc 6. c 10. b 14. b 18. ; 
——— **2-SPEED MODEL combines yg Speed — High 3. a z. b i. b 15. a 19. a 
Speed in one outfit (uses 200 accessori ! 9.95 te, with 

same aaneenene 4 utfit a wei 4. © 8. Cc 22. a 16. d 20. d 

Paramount Products Co., Dept. 8C, 48 West 48th St., New York 
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Bas-Relief Photos Made 
by Using Two Films 


BAS-RELIEF photographs can be prepared 
from almost any good negative. The first step 
is to make a positive on a slow panchromatic 
film by contact printing. See that the glass 
£ the contact printer or printing frame is 
perfectly clean, and make test exposures to 
determine the correct exposure. The positive 
for the example illustrated was made on 
supersensitive panchromatic film with a one- 
second exposure by using a printing frame 
ind a 250-watt bulb in an enlarger, which 
was stopped all the way down. Develop to 
give a density nearly equal to that of the 
negative. 

After fixing, washing, and drying the film 
n the usual manner, place it over the original 
negative so that it is slightly off register and 
asten it with cellulose tape. This combina- 
tion is used for the final print, which may be 
made by contact printing or enlarging on a 
contrast grade of paper. The amount the films 
are out of register will govern the results. 

If the original negative is smaller than 4” 
'y 5”, it is advisable to enlarge for the posi- 
tive and then make a new negative by con- 
tact printing.—A. REX MCGEEHON. 
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THOR Streamliner. , 


POWERFUL 
SINGLE 


Travels Measured Mile 
Faster Than Motar 
Costing Twice As Much 
Using Same Boat and 
Same Load. 


Buy. 
On Dollar Per 


Morsep: a 
It 1s the LY way you 
EY a THEout 
board motor that gives 
you the most for your 


THOR OUTBOARDS 
RATED at the propeller 
on a dynamometer are 
the great values today. 


SINGLE PULL STARTING 
Thor Outboard Motors give 
you Beauty—Strength—Sim 
plicity Power Trouble 
Free Operation Easy Handling— Low 
Cost and wate k Btasting One pull us 
ually star ven a Cold Thor Motor.) 

THR ITT L * T ROL i‘ ING—minimizes oe 
of plugs—keeps motor clean and smoot 
running 











950 


2.4 H.P. THOR ALTERNATE TWIN 
" One of the sweetest motors 
Throttle you've ever heard. Run con- $ 50 
Accelerator stantly the equivalent of 5000 + 
: miles without trouble. A motor 
High Com- you can depend on to get you anywhere 
pression fy and back 


4.1 H.P. ¢ vontrol it as you do your car 
with a throttle 


Only 3 € sdnding In The World 


PositiveCooling ¥ 
Rust-Resisting & 


Finish 7 2 THOR ALTERNATE THREE 
Semi - Weedless ¥ Thrill te > the smooth Or ee power 
impulse olution he same as a 
Propeller 6 cyl linde: re auto »engine. En- 00 
Dependable joy the full meaning we) 
“‘overtle lapping to torque ig 
] Cc pylinds rs Bored P.—only 
Like Make The ‘‘Dollar Per H. P.’ Comparison. Then buy the 
Finish ‘On Late est outboard motor that gives you the most for your money. If 
‘ype Diamond your dealer can’t supply you with THORS write direct to 
Boring Machines the factory giving us the name of your dealer 


Hold Compression 
even when dry. 


DEALERS: Fine THOR territories = available. Write at 
once for discounts and full informatio 


KIEKHAEFER CORPORATION 


Dept. PS 1 Cedarburg, Wisconsin 














TRAILER PARTS 


Largest, most complete stock of trailer 
parts and equipment in America. Low- 
est prices, quick delivery. Marvel is 
the pioneer in trailer accessories with a 
reputation for highest quality products, 
refrigerators, stoves, ete. Send l(c in 
coin for 40 page illustrated catalog. 


MARVEL TRAILER PARTS CO. 
19035 Celestine Ave. Detroit, Mich. 

































Enclosed, § 
Self-Oiling, Roller-Bearing 

Cheapest reliable power for farm or fa 
tory. Uses all fuels for pumping, sawing. 
etc. Best engine for the money. You Pay 
Less to Own it—Less to Run it. Cash—Terms—Catalog FREE 

WITTE ENGINE WORKS 
222-C Oakland Ave. KANSAS CITY, MO. 








Smith Compressor 


We will furnish 
complete instructions with a 


Smith Compressor Head and Accessories 


With a Ford Motor and shop facilities you 
can easily assemble a Smith Air Compressor. 
You’ll have a smooth performing, efficient 
compressor. Sixty cubic feet a minute ca- 
pacity—-all the power you’ll need to operate 
rock drills and paving breakers. Here’s a 
way to save money. Write for complete in- 





formation. 
GORDON SMITH & CO., Inc. 
405 College St., Bowling Green, Ky. 































































Armature reconditioning in less than 10 
minutes bushings and bearings, valve re- 
facing, pistons, boring, keyways, screw- 

~s cutting, tool making—these are 

* but a few of the many ways 
garage men can make money 
with an Atlas Lathe. Send 
today for full details and big 
free catalog. 


* ATLAS PRESS CO. 


855 N. Pitcher St., Kalamazoo, Mich. 


ACT NOW! 569-50 


America’s »iggest scooter buy. 1 h.p. 
special Briggs & Stratton Motor, 30 
m.p.h., 125 m.p.g. Balloon Tires, Good- 
year Airfoam sponge rubber seat. 
Clutch, built-in generator for light. 
Easy to operate, streamlined, safe, and 
comfortable. Front wheel brake, deliv- 
ery box, ice cream box extra. Send stamp 
for REE literature. Dealers wanted. 


STAR PUT-PUT COMPANY 
ROCHESTER DIANA 


FREE TRAILER BUILDERS’ GUIDE 


WORLD'S BEST LINE OF TRAILER AXLES, 
1 HITCHES AND PARTS 

Complete house trailer working blue prints only We. 
WRITE TODAY FOR THIS NEW FREE CATALOG 
+ WAMMER BLOW TOOL COMPANY, Dept. 0-8, Wausau, Wis. 

































BUILD YOUR OWN FAN 
High polished aluminum 
propellers. 15 inch— 
$3.00; 18 inch—$3.25—20 
inch—$3.50—24 inch—$4.00 for 12 inch shaits shipped C.O.D. 

KLOPPENBORG FOUNDRY, Davenport, lowa 
























on GASOLINE 


nae ob Gas!—trim -. Hanolh gasbills 
—get more power—quicke r pickup—faster accel- 
eration! AUTO OWNERS everywhere praise 
VACU-MATIC! Proven s0 efficient, it is guaran- 
teed to satisfy, or the trial costs you nothing. 
Automatic Supercharge Principle 
Vacu-matic is entirely different! It operates on 
the supercharge principle by automatically add- 
ingac argeote »xtraoxygen, drawn free from the 
outer air into the heart of the gas mixture. It is 
ontioety er smeragp and allows the peter ne gy i 

ecorrec Ime enin, nc or 

adjusted and sealed ar to 30% on gas costa. ewith Ester wnotor performanc re. 


the factory. Easily and 
quichivincdelielte ane att, 
one in a few minutes. 


FOR INTRODUCING, Here’s a splendid opportunity Cours unusual sales 
and profits. Every car, truck, tractor owner a prospect. Send name and 
address now for big money making offer and how you can get yours Free. 

Vacu-matic Co., 7617-464 W. State Street, Wauwatosa,Wis. 


Constroctedof six parta 
















Gus Wilson 
Misses a Trick 


(Continued from page 124) 


gas in proportion to the air. That loaded the 
cylinders and made the engine hold back and 
miss, and finally cut out. You’re pretty good, 
Mr. Devoe!” 

“No I’m not,” Devoe disclaimed, with un- 
usual modesty. “It was just a brain wave. 
I happened to hit it right. ‘Fools rush in 
where angels fear to tread.’ I don’t know a 
thing about engines. I’m an artist—not a 
mechanic. Well, how much do I owe you?” 

“You don’t owe me anything,” Gus said. 
“When I don’t do a job, I don’t charge for 
it. Good-bye!” 

Several customers and friends of Gus and 
Joe gathered in the office of the Model Garage 
that evening. They found Gus unusually 
quiet—so much so that after a half hour 
George Knowles asked him why. 

Gus told them about Montgomery Devoe 
and his chrome-plated roadster. “I don’t 
mind missing a trick now and then,” he 
concluded. ‘We all do it. But it sort of 
stings to be shown up by a lily-handed movie 
star!” 

Joe Clark got up and began digging 
through a pile of magazines on a table in the 
corner. “I was reading something about 
Montgomery Devoe only the other day,’ he 
said. “In the gossip department in one of 
the movie magazines. Wait a minute—yes, 
here it is. Listen: 

“*“Montgomery Devoe, debonair star of 
“Big Town Glamour,” “False Evidence,” and 
various other silk-hat and tail-coat dramas, 
is one of the several Hollywood headliners 
who live in constant fear of their pasts find- 
ing them out. The sleek and aristocratic 
Devoe has a past which wasn’t lurid, but 
which was strictly plebeian—in his case much 
worse from a publicity point of view. He 
used to be an automobile mechanic back in 
Detroit—a good automobile mechanic—and 
his first job in Hollywood was keeping the 
automobile fleet of one of the big producing 
companies in running order. Now, in ‘his 
day of fame, he disclaims all knowledge of 
automotive machinery—even to the chauffeur 
who takes care of his three expensive cars.’ 

Gus looked puzzled for a minute, and then 
laughed. ‘““Montgomery Devoe—Mike Davol- 
li,” he said. “I knew I’d seen that guy some- 
where, and I was pretty sure it hadn’t been 
on the screen. Why, we worked in the same 
shop one time—my last job, almost, before I 
settled down. Bet he knew me, too, and is 
having a big laugh over the way he showed 
me up. Mike always was a fresh kid—but 
he was a darned good mechanic!” 
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IF YOU WANT THE LADIES TO LIKE YOU 





— DON’T BE SiILLy! 


-YoU, TOO, ‘ : 
HOME AGAIN: Bese _irwas LDIDN’T!-1 USED THaT ~/T WOULD EE! 
SWEETS“AND Nice of you SAMPLE OF LISTERINE ~SISTERINE 
HOW KISSABLE VE SHAVING CREAM You PRODUCTS 
You Look! TO SHAVE AGAIN SENT FOR-IT'SA ARESOWORTH 
BEFORE COMING WONDER! WHILE! 
































—NO FOOLING SWEETS ~/ NEVER 
HAD SUCH ASHAVE! THAT WIRY 
BEARD JuST SEEMED TO FALL OFF! 
AND NO IRRITATION AFTER~ 1M 
SOLD ON LISTERINE SHAVING 

CREAM For LiFe! 


Clip 
this 
Coupon 








20 
FREE 


ple_tube of 0 


Name 


Lambert Pharmacal Co., Dept. 54, St. Louis, Mo. Please send me free and postpaid your large sam- 
|} Listerine Shaving Cream; 0 Listerine Brushless Cream. 


(Check whichever is desired.) 


Address 





SHAVES 


City 


State. 



















Use them to speed up your drilling, tapping, 
routing, mortising and other operations, They 
are precision built of quality materials. In- 
corporated are features such as heavy six- 
splined spindle mounted on Four Sealed N 
ture Ball Bearings; 4 st 
mounted; Extra heavy ca 
tion; Rugged base with ‘* 
table both machined and ground for accuracy 
Lower Initial ¢ t—Lower Operating Cost 
Lower Maintenance Cost 

Manufactured By 
The Makers Of America ba nest And Most 
Complete Line of Workshop Machinery 


Duro Metal Products Co. 
Dept. H-8 2659 N. Kildare Ave. 
Chicago, Itlinois 


FREE: BIG 1939 CAT 
4 VENETIAN BLINDS . 
Make your own at low wholesale cost. It’s easy under our unique 
lan. All parts supplied. Send 10c Coin for sample of tape, cord 
nd slat, 15 color samples of tape and color chart. 


VENETIAN BLIND MFG. & SUPPLY CO. 
Dept. 4 B, | ____1760 Lunt Ave., Chicago, Ill. 
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e paid M.M. $1174 for exceptional ellar crop’? SNOW 
NG mushrooms! Big free pict hook tells if y cellar 
hed, barn suitable. We furnish materials, buy 4 ps 
Write today. Established 190s 
Ur ( aN4S Lit na Dept. 342 Chicag 





FREE! “Ozark Ripley 
- 3 page book 
by America’s dean of fishern 
tips on angling. Illustrated 
JOHNSON MOTORS, 


Tells About Fishing” 
of th 


hrilli ng fishing adventures 
n Packed with practical 
Your copy sent free Write 
500 Pershing Road, Waukegan, II. 





















TURN TREES INTO Sani 
MONEY WITH A BELSAW 49 00, 


Three apacities 14 and 20 


rywher Write for fh 


t s ipplies, tools, saw tables 





Kansas City, Mo. 





ment 
846-S Davidson Bidg. 























FOR HIS 
BOOK OF 
BARGAINS 


ORDER FROM THIS LIST OF 
BASS-GUARANTEED BARGAINS 








eFilmo 75—Brand new-—pocket 
thin 100 ft. 16 mm. 20 mm 
F:3.5 lens Formerly $100 at 
Bass $39.50 

@214x3'14 Bessa —Voigtar F:3.5 
lens, Compur Rapid shutter re- 
mote release $34.50 

@Perfex 44: 35 mm. Coupled finder, ex- 
posure meter, film exposure 





range 
transport —36 


F:3.5 lens $37. 50 
eAmateur Photography —374 pages-1%, Ibs. 
inches thick-——a real photographic encyce lopedia a 


postpaid only $1.79 


BASS CAMERA COMPANY 
179 W. Madison St. Dept.PS Chicago, Ill. 























WORLD'S LOWEST PRICED 
ADDING MACHIN VEST POCKET SIZE 


BABY CALCULATOR 


FREE TRIAL 
GUARANTEED ACCURATE. Not a 
toy. Operates with only a finger flick ONLY $250 
Adds, subtracts, multiplies, divides. TOTAL COST 
Counts up to a million. Pays for itself SEND NO 
over and over. Ideal Gift—for Business, MONEY 
Income Tax and School use. MONEY BACK GUAR- 
ANTEE. Send name and address. Pay postman only $2.50 plus 
gee tage. (Send full cash if outside S.) Money back in 10 days 
if not delighted. AGENTS WRITE. 

CALCULATOR oT yee COMPANY 
DEPT. 408, P. 0. BOX CH icaco. ILLINOIS 


No. 16 


$75° PYUEWL Tt: 


177 Cal.—Accurate, Powerful; Easy Cocking and trigge 
pull. Length overall 33”; walnut finish stock; well made 
adjustable rear sight. No Pumping. Others from $3.75 to $25 
From your dealer or order direct. Catalog and data book 10 
_S. E. Laszlo (Sole Distributor) P-317 Broadway, New York. 


BUILD A BOAT BY THE 
WELCH SYSTEM. It’s inexpen- 
sive; interesting and profitable 
Everything for building, equip- 
ping or repairing boats. USE 
WELCH READY CUT PARTS 
Send 10c for catalog showing 

- ¢ boats of many types; boat hard- 
ware; propellers; Marine paints; Sails; Boat finishing 
Materialsand WELCH WHITE CAP MARINE MOTORS. 
WELCH BOAT CO., STATION K-9, MILWAUKEE, WISCONSIN 























palp FOR ITSELF \ with the New HOBART “Simplified” WELDING 


y 
ON THE EAS oe Se ee leek ae 
operate, 


Welder 


yMONTHLY TERMS 
</\ pipnT cost ME 
A CENT ! easy to 


without expense 


ing business that 
money 


Simple to 
faster, brings in quality weld 
means big 
No investment terms 
own a Hobart 


Valuable book on arc 


FREE! weiding Write today 
“BUILD YOUR OWN” portabie 


arc welder and save $300 to 
$500. Write today for com 
plete details 


welding 
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HAWN ID 38 Analyzing Soft Drinks / 


Tool of 100/ Uses ge (Continued from page 183) 


A WHOLE TOOL SHOP 
IN YOUR HAND 


Smooth, steady power at your 











more than a tablespoonful), and then pour 
the liquid into a small porcelain evaporating 
























finger tips. Uses 300 accessories s s s s 7” f 
to grind, drill, polish, rout, cut, dish. This concentrated solution, which cor 
carve, og eg en- tains the caffeine, should now be evaporated 
grave, etc. ugs in any > or ~ P 
DC socket, 18,000 r.p.m. 16 oz. se to a dry residue. 
Get A Demonstration geaae A beaker of boiling water will serve as a r 
at ardware, ool or ept. . * - 7 
Stores, or order on 10-Days | & rg 2 ap Pages ee ee 
Money-Back Trial. $10.75 j ish being le on top of the beaker un- 
postpaid with 3 Accessories FREE 64-PAGE CATALOG | mg P P & t P 
. . De Luxe Model, 25,000 Complete information. on Handee | til drying is complete. Or you can use the 
4 , *roducts and their wide applica- - . z 
r-P. a aw on ? 2 eae crafts work and industry | electric-light evaporator illustrated and de- 
. all over the worlc | a iM " S i 
Chicago Wheel & Mfg. Co., 1101 W. Monroe St., Dept. PS, Chicago, II. scribed in an item accompanying this article. ed 
1CCURATE SHOOTING AT LOWEST COST WITH CHAMBERED AIR When the residue in the evaporating dish is U 
BENJAMIN AIR PISTOLS .22 dry, hold the bottom of a flask over it, and won't 
WITH LEVER HAND PUMP = / heat the evaporating dish directly with a there 
NEW 1940 MODELS EASY TO PUMP any- ° ° sae S 
where,tor practice firing or just plinking. Bunsen burner. This will volatilize the caf- Wh 
ou can have a loto un with nis targe un e ° . 
iy at teest expense toramanntion Daun 177 feine in the residue. The compound “sub- Pre 


amazing inaximum velocity andaccuracy 


limes” or passes directly from a solid to a 
































ea a ha me : - alcoh 
license requiredtromdealer or factory. a. vapor, and will condense as a white deposit 
$10.00. Holster $2.00; ASK for complete on the cool under surface of the flask. Be} 
EREEI requested: Enclose 10¢ for sam- \© To identify the white compound as caffeine, to its 
BENJAMIN AIR RIFLE CO., 852 Marion St., St. Louis, Mo., U.S.A. invert the flask and add a drop of strong hy- enous 
rl drochloric acid to the white sublimate or de- come 
Chemical Catalog FREE posit upon it. Next add a crystal of potas- By 
i 40 Big Bargain Pages sium chlorate to the drop of acid. When you off od 
6 Gueithiiee Getniten, dtmeentin no longer perceive the acrid odor of chlorine, ea 
Chemicals, Scientific Books, Tele- warm the crystal and surrounding liquid by 
en ee ee wafting a blue Bunsen flame across them. A Af 
FREE. Full of Bargains & valuahie inter- red coloration will appear. Add a drop of stand 
4M. WIM MEG. CO., Dept. 108, 124 W. 23 St., ammonium hydroxide, and it turns purple. mill | 
The color disappears on adding one or two Do 
Cc drops of potassium hydroxide solution. These Pog 
uW E vi | CA LS _ color changes prove the compound is caffeine. in ue 
A compound may still contain caffeine if the pee 
Laboratory Apparatus and Glassware test is negative for example, it does not eoes 
1 3¢ for Catalog CP1 work well with the residue obtained by con- 
Senc a eee g centrating the cola drinks. But the murexide Pi 
BIOLOGICAL SUPPLY COMPANY test gives strikingly positive results if you — 
1176 Mt. Hope Ave. Rochester, N. Y. perform it upon tea, as just described. aa | 
Tannic acid, also known as tannin—an- vill 
CHEM ISTRY other compound found in tea—is even easier ‘a 
to detect. You can also show that the long- St 
BOOK er tea is brewed, the more tannic acid it con- new 
Big valuable handbook —FREE—listing thousands of chemicals. ay tains. Make an extremely pale tea, by stir- give: 
Saeae ak toe ay oe poke sy sg — ane Sg ay og eee | han-< scene tea leaves im & beaker of very hot hard 
Po pular Science. Write for book and special offer. Send 3c for postage | water. Place five cubic centimeters of this mac 
eeeeeins — SCIENTIFIC m— mais pale tea in a test tube, letting the rest con- W 
iain tinue to brew meanwhile. After a minute, ones 
anes . caaiiaiiiaiaieenane remove another portion of five cubic centi- deg. 
meters and place it in a second test tube. 
Real ')) Repeat this procedure at intervals until the O 
F ouning HO) last portion is one of really strong tea. nte: 
BeaullruL — PLASTIC — CABINETS Now add a drop of ferric (iron) chloride dedi 
Midget. radio fits your pocket or purse. Weighs only to each of the test tubes, and shake it. The aie 
—s [WO UPKEEP only one moving part WII iron chemical reacts with the tannic acid 
Less TUBELESS, BATT YLESS. ENTIRELY : : : : 
NEW PATENTED DESIGN. Has enclosed seared to form iron tannate, which is basically an 
port amazing reception and distance. ink. The liquid will be darker in each suc- I 
Sastccmghanesuatninnttee endo teeta ices tstie men | ceeding test tube, which is thus shown to Vo 
SEND NO PERE a errs fea pct contain more tannin than the one before, con- f ¢ 
GROEK NOW! MIDGET RADIO CO." Dept PS-8) Kearney. Noor," | taining the weaker brew. ys 
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SE extreme care not to drop a heavy chuck or 

any bulky work on a machine-tool bed. You 

won't break anything, but what a scraping job 
there would be for someone! 
a 

When using solder on steel, give the preference 
to a nonrusting flux such as a mixture of 6 oz. 
alcohol, 2 oz. glycerin, and I oz. zinc oxide. 

ie 

Before fitting and brazing a tungsten-carbide tip 
to its holder, make sure that the shoulder is long 
enough for convenience in grinding as the bit be- 
comes shorter. 

By slitting a solid button die with a 1/16" cut- 
off wheel and grinding a vee, you can make the 
die adjustable. 

After sharpening the end teeth of an end mill, 
stand it on end ona perfectly flat surface. If the 
mill rocks, it won’t cut well. 

° © e 

Don’t forget that a high-speed steel milling cut- 
ter when worn to such an extent as to be useless, 
is worth about twenty cents a pound as scrap. If it 
can be salvaged by grinding new teeth, its value 
goes up to about four dollars a pound. 

A good cement is always appreciated in the 
shop. Here is a reliable formula: four parts of the 
best glue, four parts of black rosin, and one part of 
red ocher. Use very little water for mixing. It 
will even cement leather to iron. 

Steel making is always advancing. There is a 
new die steel available that can be air cooled and 
vives a reading of 100 inch-pounds greater than oil 
hardening steels at 60 Rockwell C. It has a 
machineability rating of 74 Rockwell C. 


When the lands on the teeth of a milling cutter 
exceed 3/32”, a secondary clearance of 12 to 15 
leg. will increase the cutting efficiency of the tool. 

On the average, a 11," high-speed steel drill is 
ntended for at least 250 resharpenings. The actual 
umber, of course, depends upon the material, how 
many holes are drilled between grinds,and the like. 


Are You Interested in Pottery? 


If so, please send a post card to the Home 
Vorkshop and mention what particular types 
f articles on pottery making you would like 
) see published in future issues. 
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Ideal HOBBIES FOR YOU / 


COMPLETE MODEL KITS 





COMPLETE 
Ghai. RAILROADS CaS sHips | Hosey 
CATALOG 





SS5 AEROPLANES 10° 
CHIPSHAPES CARVING SETS | 
IDEAL AEROPLANE AND SUPPLY CO., Inc. 


28 WEST 19th STREET, NEW YORK 


GRANDFATHER’S CLOCK, LOWER PRICED 


Our newest Offering, at an unheard of price for a faithful repro- 
duction of a real Grandfather's Clock. Scroll to jarrow waist, 
like picture. Shipped Knock Down. Cleverly designed. Easy 
to assemble. Others even cheaper. Plans 10c, Catalogue FREE. 
AMERICAN CHIME CLOCK CO. 
1648 Ruffner St. (Established 1877) Philadelphia, Pa. 





















SYRACUSE GUILDTOOL COMPANY * 1700-88 NO. _SALINA ST. * SYRACUSE, N. Y. 


FREE TRAILER PARTS CATALOG 


We'll save you money on—axles, springs, wheels, coup 
lers, windows, sinks, water pumps, brakes, refrigera 
tors, beds, lamps, inside pel goo 6V lamps, furniture, 
acks—everything, Special! discount to mfrs. NATIONAL 
RAILER EQUIPMENT CO. Successors to Kar-A-Van 
Industries, Inc. Dept. S-5—714 W. Wisconsin Ave., 





Complete Plans and 
Building Instructions, 10c Mitwaukee, Wis. 





Choose from World’s Largest Line of Power Tools 


EE 48-page Catalog covers Metal and Woodworking 
FR Tools, accessories, motors for every purse. Write 
Walker-Turner Co., Inc., 289 South Ave., Plainfield, N. J. 


| DRIVER Engznecred POWER TOOLS 







A FOLEY Automatic Saw Filer files 
hand, circular and band saws better than 
the best hand filer. Cash business, no 
canvassing, no eyestrain. No experience 
needed. Louis P. Wadowick, Ohio, says, 
**] have filed 764 saws in spare time and have 
earned $850.00 in carpenter work due directly 
to my saw filing contacts.'" Send coupon for 
FREE PLAN, no obligation 


FOLEY MFG. CO., trinneapons, Minn: 
Send Free Plan on Saw Filing business 
Name 

Address 
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100X ASTRONOMICAL TELESCOPE 
COMPLETE LENS KIT only $1-95 


Make your own high powered telescope in one evening of easy 
work. All optical parts completely finished for 6 ft. long re- 
fracting telescope. Kit contains 3” dia. 75” F.L. ground and 
polished objective lens and 2 astronomical eyepieces 50X and 
100X. Will show the mountains and craters on the moon, the 
ringed planet Saturn, the moons of Jupiter, double.stars, and hun- 
dreds of other interesting sights. Complete kit with full directions 
for mounting, only $1.95 postpaid. Send Money Order now for 


immediate delivery. 
BROWNSCOPE CO. Dept.68 5 W. 27th St., New York L 


Assemble This KI-YAK une 
—_ VACATION 


PROF IT 


> 








Weighs only 20 Ibs. 










51/2 Carry It On Bike or By Hand. 
a BOYS and MEN!—see how easily this 54 year 
BOY old youngster carries his MEAD KI-YAK! What 
+) fun yeu’ll have with one—AND—you can assem- 

ble it YOURSELF at home ino ton hours from 

$6 PADDLE our numbered, cut-to-fit Construction Kit—and 


SAVE HALF the factory-built cost. Tell DAD 
yroject—and the FUN it 
will bring you during VACATION! 3 paddle-sail models 
weighing 20 to 45 lbs portable outboard ncher sail, 
oars model and 75 Ibs. RUSH 10c NOW for illustrat: 
ed_ Circulai Low pitroductory Prices, 36 ‘Gift Paddle 
Offer. HURRY! MEAD GLIDERS, 15 S. Market, 
Dept. D-89, CHICAGO. 


about this educational | 






GIVEN 


with your CK 
Ki-Yak A you 
urry! 



















48-page book. Pleteres. Useful hints 
on buying, using, saws, tools, files. 











WE SF "EC IALIZE IN WHEEL SETS, ENGINES, 
ET( € buiiaing Cars, Scooters, Trucks, etc. We 
carry only the best at the lowest prices. Send 10c 
for parts catalog and plans forth ree Midget Racers, 
Scooters & other vehicles. se only reliable parts— 
satisfac tion guaranteed. 


Soap Box Derby 
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ACT NOW! SAVE MORE THAN 20° on genuine factory- 
new Royal Portable Typewriters. Limited time only. 
For complete information—prices, models, terms, 
Avenue, New more. A 
labels, paper, circulars, tags, etc. 
5, Senior outfits $17 and up. 


free home trial, etc., write at once to Royal Type- 
Save money and time. Sold direct 
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writer Company, iInc., Dept. D-160, 2 Park 
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Print for Others, Big Profits 
Pays for itself in a short time. 
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EXCELSIOR oe ace L-33, Meriden, Conn. 
“BETTER RESULTS 
. WITH GLUE” 


Send post card for booklet, “Better Re- 
. sults with Glue,” containing many useful 
hints about mending, model making and 
home workshop jobs. Address: McCormick 
Sales Co., 404 Light St., Baltimore, Md. 


at hardware, drug and 10c stores; 
also in cans from |,-pint to1 gallon 
your GRANDFATHER CLOCK 
YOUR 

The Simple Sensib'e Red-i-Kut way as thousands have—-SAVE HALF 

DIME brings PLANS and sixty picture ‘‘HOW'’ Book written by our en- 

gineer pricing many fine brass weight Westminster, tube chime, elec 


tric movements showing nine beautiful colonial grandfather cases 
KUEMPEL CHIME CLOCK CO., Bidg. A-11, Guttenberg, towa. 














Your Microscope Reveals 
Jungles on Stale Bread 


(Continued from page 189) 


outside of bacteriology, there is a place for 
such work, since much waste of food and 
much disease in plants and animals result 
from the growth of funguses. Among the 
routine work of microanalysts attached to the 
U. S. Department of Agriculture is the identi- 
fication of molds growing in canned tomatoes 
and other foods. 

Although you can obtain an abundance of 
specimens of bread mold and similar forms 
by easy culture methods, there always is the 
temptation to try making permanent mounts 
of such material. It happens that molds are 
very delicate forms of plant life when it 
comes to fixing and mounting them, and have 
a disgusting tendency to shrivel up and lose 
their original shape. However, with the aid 
of dioxan, molds and other delicate struc- 
tures can be mounted in balsam with hardly 
any distortion, in many cases none that can 
be detected. 

First, it is necessary to fix the mold so 
that it will retain its form during subsequent 
handling. To do this, prepare a fixative by 
mixing ten cubic centimeters (three tea- 
spoonfuls) of distilled water with the same 
amount of dioxan, one cubic centimeter of 
formalin, and one cubic centimeter of acetic 
acid. This is similar to a dioxan fixative de- 
vised for the purpose at the Oregon Experi- 
ment Station. 

Let the mold remain in the solution for 
fifteen minutes or longer, up to about an 
hour. Then remove it and place it in pure 
dioxan. In the center of a clean slide place 
a drop of Canada balsam and over it flow 
five or six drops of dioxan. Mix thoroughly 
with a dissecting needle, until you can see no 
streaks that indicate undiluted balsam. 
Transfer the mold from the dioxan bath to 
the dioxan-thinned balsam. Although you can 
add the cover glass immediately, it is better 
to place the slide in a dustless place and let 
some of the dioxan evaporate. When the bal- 
sam has thickened, and incidentally de- 
creased in volume, add the cover. If the 
thinned balsam seems insufficient in volume 
to fill the space under the cover, you can 
make a ring around the specimen with thick- 
er balsam before applying the cover glass. 

The use of stains will accentuate the struc- 
ture of mold mycelia and other elements. To 
stain when the above method is employed, 
transfer the specimen from the fixative to a 
solution of the stain in equal parts of water 
and dioxan. After a time that depends on the 
stain used, transfer to pure dioxan, and then 
proceed as already explained. 
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Treating Costume Jewelry 


INEXPENSIVE costume jewelry often has a 
tendency to leave green tarnish stains on the 
skin. To overcome this, coat the jewelry, be- 
fore wearing, with clear or colorless nail 
polish. WILLIAM SWALLOW. 


Model Fittings Held on Pin 


SMALL objects, 
such as the deck fit- 
tings for a ship mod- 
el, which must be 
painted before they 
are set in place, may 
be held conveniently 
either on the end of 
a shoemaker’s awl 
or on the point of a 
straight pin. The 
head of the pin is 
cut off and that end 
stuck into a piece of 
corrugated cardboard, 
vood, such as balsa. 





a cake of soap, or soft 
CURTIS WARD. 





Roller Aids Sliding Doors 


OLD sliding doors have a tendency to warp, 
get out of line, and rub, and this prevents 
asy opening and shutting. A roller such as 
is used to silence rattling windows on auto- 
nobiles may be attached as shown to keep 
them from rubbing. The cost is slight and 
the roller is easily and quickly fastened, and 

insures silent, smooth action. 
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DELUXE DELIVERY 
DEALERS get complete facts TODAY 

chases at a 
profit—making money for rental operators—increasing 
business for filling station operators. 115 and 212 H.P. 
motors—clutch, brake and lights on all models. 
WRITE TODAY FOR COMPLETE INFORMATION. 

MOTO-SCOOT MFG. CO. 

8412 South Chicago Ave. Chicago, U. S. A. 




























EDD DEVICE WELDS wa 


Now, an electric welding, “eer se and soldering 
Torch, complete with power unit, goggles and 
supplie Ss. Works INSTANTLY off any 3-> 








Auto, Body and Fender Repairs, and home 
repairs—shop, factory, farm, engineer, jani- 
im) tor, sheet metal, radio and bicycle repairs. 
P ence withou handle without previous experi- 
ence with oursim- 
ple, instructions. 10- DAY HOME TRIAL 
rite at once for Special Introductory Low Price Of- 
fer. Try 3in 1 Electric Torch for po oe at our risk, 


=— orget one freeby helping toint 
- TORCH Co., 2613 -EK Michigan ‘Ave., Chicago 
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THEY STAY BRIGHTER LONGER 


G-E MAZDA LAMPS 
FREE BOOK ON FILING! 28 pages of detailed in- 


formation on use and care of files, packed with complete in- 
structions, scores of photos. The complete book for every file 
user. Write today. Nicholson File Company, 19 Acorn St., 
Providence, R. I., U. S. A. 


A FILE FOR EVERY PURPOSE 


START YOUR OWN SHOP 
with sey Power Tools 


Learn how you can build up a prof- 
itable spare or full-time business 
in your own home. This new book 
**How to Make Money in Wood- 
working" is crammed with prac- 
tical tested ideas, plans, and sug- 
\\ gestions. Tells you e xactly what 
to make, how to make it an 
how to sell it. Describes plans 
i} that have worked for others. 
Woodworking, the new way, is 
light, pleasant, and profitable. 
Send only 10c and complete 
book will be mailed postpaid. 
Satisfaction guaranteed or 
money refunded. Write to 


DELTA MFG. CO. (Dept. B839) 
600-634 E. Vienna Ave., Milwaukee, Wis. 
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J. E. SMITH. Pres.. National Radio Institute 
Established 25 years 
He has directed the training of more men for the 


Radio Industry than anyone else 


Broadcasting Stations 
Employ managers. engineers 
tion and maintenance men for 
pay well for trained men 


operators, installa- 
fascinating jobs and 
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$50 Monthly in Spare Time 
I work on Radio part time 
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rolling ven years a I have aver 
aged rround S50 ever month.”’ 
JOHN B. MORISSETTE, 809 Valley 
St Manchester, N. i 
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“— 
1360 a we 
1 id I ¢ 
io work r can take are 
RK. I Hi. W SPANGLER. 
5. Gay St Knox 


Tenn 


Operates Public Address System 
“T hav 1 position with the Los An 
geles Civil Service, operating the Pub 
lie Adare System in the City Hall 
Council. My salary is $170 a month 
R. H. ROOD. R. 136, City Hall. Le 
Angeles, Calif 
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Radio offers you many opportunities for well- 
paying spare time and full time jobs. And 
you dop't have to give up your job. leave 
home or spend a lot of money to train to get 
these jobs—to become a Radio Expert. 


Get Ready Now for Jobs Like These 


Radio broadcasting stations employ engi- 
neers, Operators, station managers and pay 
well for trained men. Fixing Radio sets in 
spare time pays many $200 to $500 a year 

full time jobs with Radio jobbers, manu- 
facturers and dealers as much as $30, $40 
$50 a week. Many Radio Experts open full or 
part time Radio sales and repair businesses 
Radio manufacturers and jobbers employ test- 
ers, inspectors, foremen, engineers, service- 
men, in good-pay jobs with opportunities for 
advancement Automobile, police, aviation, 
commercial Radio, loud speaker systems are 
newer fields offering good opportunities now 
and for the future Television promises to 
open many good jobs soon Men I trained 
have good jobs in these branches of Radio 
Re ad how they got their jobs. Mai! coupon. 


Why Many Radio Experts Make 
$30, $40, $50 a Week 


young yet it’s one of our large 

More than 2.000.000 homes 

or more Radios. There are more 

than telephones Every year mil- 

of Radios get out of date and are re- 

Millions more need new tubes, re 

Over $50,000,000 are spent every year 

Radio repairs alone Over 5,000,000 auto 

Ra - are in use; more are being sold every 

—_ ae more profit-making opportuni 

f idio experts And RADIO IS 

ST IL L ‘ ou NG, GROWING, expanding into 
new fields. The few hundred $30, $40, 
$50 a week jobs of 20 years ago have 
rown to thousand Yes, Radio offers 
now and for the future! 


Radio is 
industries 


Many Make $5, $10, $15 a Week 
Extra in Spare Time While Learning 
The day you enroll, in addition to our 
regulz Course, L start sending Extra 

Job Sheets: show you how to do 
repair jobs Throughout your 
: I send plans and directions that 
good spare time money—$200 to 
$500—for hundreds, while learning 


| will train you at home for many G.ed 
Spare Time and Full Time Radio Jc 


Here’s How You Get Practics 
Experience While Learning 
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you how to conduct experiments, b 
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a MODE RN, PROFESSION. 
WAVE ALL-PURPOSE RADI 
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ing and equip you with a profess 
strument for full-time jobs after gr 


Money Back Agreement Protects 


T am so sure I can train you to y 
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SMITH, President 
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Dept. GHP3, National Radio Institute 
Washington, D. C 
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THE OLD CAR RUNS LIKE NEW-- bs 
WHAT A DIFFERENCE THOSE NEW sly 
AUTO-LITE SPARK PLUGS MAKE! 





Sluggish Spark-weary Motors 
Surge with POWER 


WHEN THE AUTO-LITE Wyle Sa GOES ON THE JOB! 


ERE, at last, is a spark plug specially devel- 
H oped by Auto-Lite’s famous staff of ignition 
engineers to work in harmony with the ignition 
system. Employing a new electrode alloy called 
Konium, designed on a new principle of gap 
geometry, Auto-Lite Spark Plugs fire with 
less electrical effort. They deliver a more effec- 
tive spark—and that means better ignition, a 
smoother, more flexible flow of power. 

Put the mystery spark to work in your 
car. Replace old, gas-wasting plugs with new 
Auto-Lites. Ask your service man for them 
today —they cost no more! 


THE ELECTRIC AUTO-LITE COMPANY 
TOLEDO «+ Merchandising Division + OHIO 





Newest Achievement of 
Auto-Lite Engineers 
These remarkable new 
Auto-Lite Spark Plugs 
are the product of more 
than 28 years’ auto- 
motive electrical 

experience. 

















ONE OUT OF EVERY & 
FOUR NEW CARS 


is factory-equipped 
with Auto-Lite 
Spark Plugs—adopt- 
ed by car manufac- 
turers after exhaus- 
tive tests. 
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Every day, the telephone brings happiness and 
cheer to many a home. Some one thinks of some 
one, reaches for the telephone, and all is well. 
Telephone service is exceptionally good in 
this country—and it’s cheap. Nowhere else do 
people get so much service, and such good 


and courteous service, at such low cost. 


| 
BELL \ y 
Near 


* 


TELEPHONE 
SYSTEM 


The Bell System cordially 
invites you to visit its ex- 
hibits at the New York 
World’s Fair and the Gold- 
en Gate International 
Exposition, San Francisco. 
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America’s Challenge To The 
World’s Finest Cameras! 


Compare the sensational new Uni- 
veX Mercury with any $200 foreign 
speed-candid. In simplicity of opera- 
tion...in performance ...in results! 
The amazing new Mercury embodies 
every essential feature of expensive 
foreign-made candids, as well as 
many new ones not found in any 
candid at any price! No wonder it's 
America's fastest-selling candid! 

MERCURY PHOTOFLASH UNIT for night 
action shots... Takes only two sec- 
onds to attach or detach. Only $3.95! 
FREE BOOKLET! Why envy those who 
own expensive speed candids? See 
the UniveX Mercury at your dealer's 
today, or send for free illustrated 
booklet. Dept. M-49, Universal 
Camera Corp., New York City. 


1/1000th SECOND 


MERCURY 
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EVER before—and probably never again—a fine, full-size 
slide rule free! Genuine Manheim type in nicely finished 
od with calibrations in contrasting black on white, accurate §92 
licator with reading lens that magnifies. Has A, B, C, D, K, S, PAGES 

T, and L scales as on expensive slide rules costing $1.00 or more, 

and in addition, an inch scale, millimeter scale and table of equiv- 
ents. This valuable slide rule, with directions for use, is yours 

free if you accept our offer on this marvelous new book, “Speed 
nd Fun with Figures,” that makes practical mathematics posi- 
tively easy and entertaining. 





Hundreds of Mathematical Short-Cuts BOOKS 
“Lightning Calculators” Secrets Revealed in ONE 
Why waste time with roundabout laborious Rapid 
ethods of calculation? Why scrawl end- Arithmetic 
s figures on paper to get the answer, and Slide Rule™ 
n not be sure you are right? Learn the Manual 
yrtcuts! Make mathematics exhilarating, Recreations in 
ractical, useful in your daily work! Part Mathematics 
)f this great book gives the proved meth ILLUSTRATED 
is used by lightning calculators to solve Cloth Bound 
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lultiplication and division are no trick at all, complicated 
‘ts and powers, trigonometric and reciprocal functions 
re easy—with the slide rule. Part 2 of this book shows 


u how simple it all is. by this special offer 
Mathematics As Recreation—Puzzles, Tricks, Etc. 


NE 


00 a month for two months ($3.50 in all). 
ide rule included free if you act at once! 


Reference. 


— FREE CATALOG of best books of py instruction 
+ and technical information, check here. If you do not want 
Speed and Fun With Figures cross out paragraph above. 


- 99 ' 
The ax,” the ‘School Girl Problem, . . 
1¢ Moon Ho we echool Gi i Mail Now—Slide Rule FREE 
Cattle Problem of Archimedes” and hundreds i iia 
val ce a is wn to ns |e D. Van Nostrand Company, Inc. — 
other mathematical tricks given in art < 5 250 Fourth Ave., New York City 
ford endless amusement and education, too. § Send Speed and Fun with Figures postpaid on 5 DAYS FREE AP- 
. 8 PROVAL and include the Slide Rule FREE. At the end of 5 days I 
EXAMINE FREE—Slide Rule Included If You Act Promptly g will return the shipment or poe ‘Ss 50 and $1.00 rs ann for two 
‘ ; , ; 5 months, $3.50 in all. (5% discount for cash, same return privilege.) 
speed and Fun with Figures” combines three De 
oks that sold for $4.75 into one volume for only . ram 
}.50. Send no money. Examine the book 5 : commie 
ys FREE. Then return it or send $1.50 and g City....... State 
| 
| 
| 
| 
a 
s 


SEND NO MONEY— MAIL THIS COUPON — SLIDE RULE FREE 


SEPTEMBER, 


1939 Please mention PoputaR ScIENCE MONTHLY when writing to advertisers. q 
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—we have a training plan for YOU! 


IF you are sincerely ambitious and interested in mak- 
ing good in the Diesel field, be sure to immediately 
investigate our flexible training plan that will tit your 
circumstances. A Plan for every Man. A Plan for 
those seeking immediate shop training as well as for 
those who cannot give up their present employment 
and income. For 34 years National Schools, a recog 
nized leader in the tield of trade education, has helped 
wide-awake men to success. This million-dollar trade 
school will supply you with a sincere, honest state 
ment of facts of what you should do to quickly get 
into the profitable Diesel Industry. No exaggerations 

no misstatements: and a definite plan to fit you. 


Write Today 
For Full Details WE ARE DEFI- 
Mail the coupon below Find out NITELY INTER- 
how you cun get the finest in ESTED IN 
Diesel training without delay 
See how this grent trade school HELPING MEN 
operates and makes its facilities OF LIMITED 
uvailable to every ambitious man 
Actual work in modern training INCOME AND 
shops, a part of every man’s in “BLIND ALLEY” 
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ficient preparation, Get the facts 


NAL SCHOOLS 


aaae £04 
stole) 4 Angeles 


for Fuze Book 


















( NATIONAL SCHOOLS (established 1905) Dept 9-PSA 

4000 South Figueroa Street, Los Angeles 
Please send me, without obligation, your FREE BOOK and information 
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NEW TOYS FOR CHILDREN 


ONE of the pleasures of the home work- 
shop is making toys for children—-your 
own, your neighbors’, or the poor kids on 
the other side of town. You'll get a lot of 
satisfaction from watching a child’s face 
light up with happiness when he receives a 
toy you have made yourself. Eight pages 
in the October issue will be devoted to new 
and unusual toys. 
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Applicants— 


Definite Promotion Step 


Step Up to a Better Job 
by Stepping Up Your Fitness for It 


You think in words but you cannot think, write or speak in words you do not know. 





































How about your job? What you think and do is limited to things you know. Every 
new task or operation—every new job—is a new lesson to be learned, and your grading 
on that lesson definitely measures your efficiency. You should make it your first 
order of business to learn everything you possibly can about your present job. Do not 
be satisfied with just getting by. Become the best informed person on that kind of 
work in your office or plant. 

Next consider the job ahead. Study up on the principles of the new work. Learn all 
you can about it so when there is an opening and you are offered the chance to step 
up you will be prepared to make good. All of us are on trial at all times. 


Don’t Be Handicapped 








There are jobs and opportunities today draftsmen, foremen, managers, etc., or 
in such active fields as Air Conditioning, successfully operate their own business. 
Diesel, Drafting, Accounting, Merchan- Hundreds of our High School graduates 
dising, etc. These jobs—these opportunities have entered colleges, universities, nor- 
—are open only to trained men. That’s mal schools, etc., have attained success 
why thousands of ambitious men are in business and industry. 
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Try a Lesson Yourself—No Obligation 
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What This Country Needs 
Is a Good Cigarette Pack 


Every once in a while, some one comes out 
with a bright idea for a new cigarette case. 
But it seems to me that all this ingenuity is 
wasted because, in 
general, people do not 
want to mess around 
transferring cigarettes 
from a pack to a case. 
Cases have been de- 
vised to hold an entire 
pack of cigarettes, but 
these prove rather 
GP bulky. Besides, when 

a few cigarettes have 

been removed, the 

pack collapses and 

the rest are crushed. 

Why doesn’t some 
company bring out a “flat 15,” something like 
the “flat 50’s,” only smaller? Such a package 
would be about two and three quarters inches 
wide, five inches long, and the thickness of 
one cigarette. I think smokers would welcome 
such a pack.—L. T. K., Buffalo, N. Y. 


He‘d Like To Coast Home 
from Bicycling Trips 


GCWAN, THEY'RE ONLY 
MEANT TO SOLVE THE 
PROBLEM OF THE MQIT 
USELESS 
PRESENT! 





How about some plans for running a bicycle 
with an electric motor? Just as an idea, an 
automobile starting motor might be used, with 
a good storage battery mounted on a rack over 
the rear wheel to supply the juice. If this 
wouldn't be practical, I don’t know why not. 
The battery and starter of an automobile, if 
they're both in good condition, will propel the 
average low-priced car a good part of a mile, 
I've been told. Remember, this means drag- 
ging a dead motor, too. The greatly reduced 
“load” of a bicycle, with corresponding de- 
creased current con- 
sumption, ought to 
make this an ideal 
power plant for pro- 
pelling a bike on mar- 
keting trips and other 
short errands. Geared 
to the coaster-brake 
sprocket, the motor 
would be a free-wheel- 
ing unit on hills, and 
by addition of a simple 
clutch, the motor could 
be disengaged to let 
the rider pedal on 
level stretches. A home-type battery charger, 
such as many motorists keep in their garages, 
would “refuel” the battery when needed.— 
F. H., Teaneck, N. J. 


PuS A GENERATOR ON AND 
CHARGE THE BATTERY 
WHILE PEDALING ! 
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Something Tells Us 
He’s Pulling Our Leg 


Your reader D.A.M., of Ottawa, Canada, 
who suggests scientific tests of old saws and 
proverbs, apparently has not heard of the 
work of my distinguished friend, Prof. Aristide 
D. Addlepate and his Bromide Testing Labo- 
ratory. It has been my privilege to be as- 
sociated with Professor Addlepate in many of 
the revolutionary experiments in which he ap- 
plied scientific measurements to time-honored 
sayings. I was present, for example, when he 
demonstrated to a gathering of famous savants 
that a stitch in time really saves only 8.438, 
and that a miss is as good as 5,572 feet. On 
another memorable occasion, he established 
the fact that a bird in the hand is worth from 
1.997 to 2.186 in the bush, depending on the 
kind of bush.—P. L. V., Cambridge, Mass. 


The Flowers That Bloom in the Spring 
Grow Faster When Orchestras Swing 


JITTERBUDS! That’s the latest in swing music. 
According to my evening newspaper, scientists 
have discovered that when rose buds are 
placed near an orches- 
tra, they will open 
more rapidly than 
when placed some dis- 
tance away. Swing 
music does something 
to them. The research 
men believe the ex- 
planation lies in the 
fact that the tenseness 
of the plant cells is 
affected by the loud- 
ness and pitch of the 
music. Sound waves 
may affect the plants 
just as sunshine causes a sunflower to turn 
toward the source of light. Florists one of 
these days may be putting phonographs or 
radios in their greenhouses to speed up the 
lagging blooms!—H. T., Brooklyn, N. Y. 


Inventor of the Windmill 
Had Brains—and Used Them 


Your recent article on windmills suggests a 
fascinating question: How did they happen to 
be invented? What unsung genius centuries 
ago combined two still earlier inventions—the 
wheel and the sail—to produce the first wind- 
mill? And what led him to try it? It’s easy to 
guess at the origin of other great inventions 
of ancient times. (Continued on page 4) 


YOu SAID IT, SWING 

DOES SOMETHING TO 

EVERY BODY! 
= 
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Every year thousands of Patents are granted. Very few, however, 
represent the discovery of entirely new principles. Most of them pro- 
vide new methods of doing some every-day thing in a better way 
changes for greater efficiency, usefulness, adaptability, or beauty in 
some previously Patented thing. These IMPROVEMENTS are pat- 
entable if new. and actually represent new invention. These im- 
provement Patents offer large chances for protit if commercially use 
*| ful. The business world wants improved products and services. 


_ MODELSAND FINISHED DRAWINGS UNNECESSARY 


Our Big Book tells you how you can start immediately to apply for 
Patent Protection even if you haven't tinished models or drawings 
a available now. It will tell you how we can prepare the specifications 
: and tinished drawings necessary in the form prescribed by the Patent 
Office-——so as to secure for you full Patent Protection. Mail Coupon 
for Our Big Book TODAY. 


OUR SERVICES TO YOU 


ve We are Registered Patent and Trade-Mark Attorneys, serving Inven- 
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Our Big Book tells you how to legally assign an interest in your in 
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ecure a Patent—what must be done develop your invention and Patent it before you do. Send Coupon 
NOW. 
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very step of the way—how the Patent 


aw protects you—what we, as Regis- REASONABLE FEES—CONVENIENT TERMS 
oak Pate NeVE Cs or / 
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A primitive woodsman might have sensed, in 
a flexible sapling that snapped back in his 
face, the power that could be harnessed in a 
bow to drive an arrow. A camp fire glowing 
on a bed of ore might accidentally have led to 
the discovery of how to smelt iron. But 
nothing in nature, that I can imagine, could 
have suggested the idea of a windmill.—H. W., 
Pittsburgh, Pa. 


He’s Looking at the World 
Through Magnifying Glasses 


INSPIRED by your ex- 
cellent articles on 
amateur microscopy, I 
recently bought a 
sixty-power pocket 
microscope to carry 


. ras > around with me for 
sll > >) examining flowers, in- 

)/ sects, and other things 
- yf that come in my way. 
a 7 The other day, I was 
looking at the stamens 
of a tiny wild flower, 
when I was surprised 
to see an insect come 
crawling out of it. Under the microscope it 
looked as big as a horse, while to the naked 
eye it was just a speck that would hardly be 
recognized as a living creature. The glass 
plainly showed its eyes, legs, and feelers, and 
I watched its contortions as it struggled 
through the loose fibers of a piece of cloth. 
It made me realize the wonders that are 
opened to us by optical instruments—on the 
one hand the telescope which shows us count- 
less solar systems besides our own, on the 
other the microscope which reveals world 
after world of the infinitely small. Gosh!— 
L. B., Poughkeepsie, N. Y. 


AIN'T THERE LOTS OF 
WONDERFUL THINGS 
AROUND US, RADIOS, 
TELE PHONES, AND 
EVERYTHING, GOSH : ) 


~ 





Even the Button Bag Shelled Out 
for This Reader’s Experiments 


BEING an ardent reader of P.S.M., I look 
forward to each month's issue packed full of 
new reading. The first 
things I read are the 
microscopy and the pray he dy BUTTONS 
chemistry articles. eee > 
They are really swell. 
I hope you will con- 
tinue them forever and 
a day. After reading 
“Looking at Shells 
with Your Micro- 
scope,” in the July 
issue, I wanted to get 
started immediately. 
But since I do not 
live near any rivers, 
streams, or lakes, and all the souvenir shops 
were closed at that time, I thought I was out 


1 DON'T SEE HOW BAXTER 
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of luck. Then I recalled reading that many 
buttons were made from sea shells, so I col- 
lected all the buttons in the house and took a 
squint through the magic lens of my micro- 
scope. Sure enough, on many of them I found 
all the details described in Morton C. Walling’s 
article-—W. N., Muncie, Ind. 


Here’s One To Make the Boys 
“Scratch Their Heads a Little’’ 


Have enjoyed monkeying with the problems 
you print, for the last 
couple of years. Here’s a 
one that may make 
the boys scratch their 
heads a little: A man B 
always drives at the 
same speed (his car if 
probably has a gover- “a 
nor on it). He makes = 
it from A direct to C Q 
in thirty minutes; pe 
from A through B to P if 
C in thirty-five min- 4 
utes, and from A 0 -— 10m. a 
through D to C in 
forty minutes. How fast does he drive?— 
D. R. C., Sacramento, Calif. 








Something Should Be Done 
To Keep the Neighbors Quiet! 


IN answer to F.M.W., who was having 
trouble with his neighbors because of a Tesla 
coil that interfered with their radios, I sug- 
gest that he either add plates to his condenser, 
or subtract a few, thereby tuning the coil to 
a frequency not used by local radio stations. 
By adding plates, he will also increase the 
voltage.—R.A.K., Elgin, Il. 


—And Can Anyone Answer 
the Riddle of the Sphinx? 


As AN amateur student of psychology, may 
I suggest a few marked points of difference 
between the male and 
the so-called weaker 
sex, from my notebook 
of observations? Per- 
haps they may be put 
in the form of ques- 
tions: Why does a 
woman seem constitu- 
tionally unable to re- 
place a screw cap on 
a bottle of ink, a jar 
of cream, or tube of 
toothpaste? Why do 
two or more women 
invariably choose a 
busy and constricted passageway, such as a 
narrow corridor or a doorway, for extended 
conversation and (Continued on page 16) 


AND HOW DO THEY 
FIND SO MUCH TO 
CHATTER ABOUT ON 
THE PHONE ? 
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P , ‘ i 
you’re that man, here’s something that will 
interest you. 


| Not a magic formula—not a get-rich-quick 
scheme—but something moresubstantial, more practical. 
Of course, you need something more than just the 

re to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 


j 


Stull, wouldn’t it be worth your while to sacrifice some 
of your leisure in favor of interesting home study—over 
a comparatively brief period in your life? Always pro- 
vided that the rewards were good—a salary of $2,000 
to $10,000? ° 

\n accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren’t for you? Well, 

t be too sure. Very possibly they can be! 

Why not, like so many before you, investigate 
LaSalle’s modern Problem Method of training for an 

untancy position? 

Just suppose you were permitted to work in a large 
unting house under the personal supervision of an 
rt accountant. Suppose, with his aid, you studied 
unting principles and solved problems day by day 

—csy ones at first—then the more difficult ones. If you 
could do this—and if you could turn to him for advice 
e problems became complex—soon you'd master 
them all. 
iat’s the training you follow in principle under the 


I ile Problem Method. 


wna nnn nnn 2 === === === === 22a n= === -=----- | 


LE EXTENSION UNIVERSITY, Dept. 983-HR, Chicago, Ill. 
tto be an accountant. Send me, \ 
Che Profession That Pays,” and full 





information about your 


A CORRESPONDENCE INSTITUTION 


EPTEMBER, 1939 Please me 


ithout cost or obligation, the 48 page book, “ 
accountancy training program. 


ntion POPULAR SCIENCI 





You 


the basic Elements 
right up to Accountancy Systems. Later, you choose 
from twelve post-graduate electives, including C. P. A, 
coaching. 


cover accountancy from 


As you go along, you absorb the principles of Audit- 
ing, Cost Accounting, Business Law, Organization, 
Management and Finance. 

Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study. 

Will recognition come? The only answer, as you know, 
is that success does come to the man who is really 
trained. It’s possible your employers will notice your 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their training— 
with increased earnings—before they have completed it! 
For accountants, who are trained in organization and 
management, are the executives of the future. 


Write For This Free Book 


For your own good, don’t put off investigation of al] 
the facts. Write for our free 48-page book, ‘‘Accoun- 
tancy, The Profession That Pays.” It'll prove that 
accountancy offers brilliant futures to those who aren’t 
afraid of serious home study. Send us the coupon now. 


Over 1700 Certified 
Public Accountants among 
LaSalle alumni 
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farewells? What impels a woman to trans- 
pose the sheets of a newspaper that you 
haven't read yet, so that page three is where 
page twenty-seven ought to be—if she hasn't 
gone so far as to mangle the paper beyond all 
recognition? Perhaps other readers may have 
additional items to suggest—and the ladies, 
God bless ’em, may have a few comebacks of 
their own!—P. R. B., Boston, Mass. 


It Might Be a Good Idea 
To Keep a Gas Mask Handy 


THE idea of sending post cards aloft with 
hydrogen balloons, described by one of your 
readers in a recent issue, has me interested. 
I've tried to do it, but can’t seem to get enough 
pressure to fill the balloon. Could you suggest 
a good method?—D. F., Windsor, Ontario, 
Canada. 


. I discovered that you do not have to fix 
up apparatus (if you 
haven't already got it) \F IT'S SO IMPORTANT, 
to get a gas that will THE SOLUTION OUGHT 
lift your balloon. Just TO BE EASY! 
squeeze the neck of ~ 
the balloon over an 
ordinary gas jet and 
turn on the gas. One 
disadvantage of city 
gas is that the pres- 
sure may not be 
enough to blow up a 
new balloon. You may 
have to keep it blown 
up with air overnight 
to make it stretch easier. Your magazine is 
leading the list of its kind. Let’s have some 
more “dope” along the radio and photography 
lines —M. P., Canoga Park, Calif. 





This Should Bust 
the Debate Wide Open 


May I bust in on one of your debates? P.R. 
is quite right: The human eye is not of fixed 
focus. The functional lens consists of two 
parts, the inner of which changes shape to 
adjust for distance. At long range, this “crys- 
talline lens’ which is an elastic, jellylike ball, 
is flattened and made optically weaker by the 
outward pull of a small, circular ligament. For 
close-up focus, a small circular muscle pulls 
against the ligament and takes the strain off 
the lens, which then rounds up like a rubber 
ball, and becomes optically stronger. Some 
animals, such as birds, can shorten the eyeball 
to focus. Certain fish can move a back lens. 
But humans use neither of these methods. In 
shifting from distant to close-up vision, three 
things occur: Convergence of the eyeballs so 
that they point at the same object and place 
its image on corresponding parts of the light- 
sensitive parts of both eyes; constriction of 
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Ow Keaders Say CONTINUED 


the pupil by the iris to “stop down” excess 


light and increase depth of focus and sharp- 


ness; and focusing, as explained above. By the 
way, a person normally sees everything double 


except the one thing he is looking at.—R. J. B., 


Little Rock, Ark. 


His Local Radio-Parts Dealer 
Is the Man for Him To See 


Most, or I should 
say all, of the articles 
on radio-set construc- 


YEAH, THAT'S WHAT I'M 
HERE FOR! _— 
tion that you publish aa 
have photographs [eae 

showing that they RADIO 
have actually been 
built. I think that a 
valuable addition to 
these articles would be 
estimates of the cost 
of each of the sets. ano such i? 
This would help us 
readers decide wheth- 
er we could afford to 
build the sets—W. P. V., Trenton, N. J 


——=, 












One of Those Four Torpedoes 
Might Head for a Friendly Ship 


TuHOoseE four-way, aerial, bomb torpedoes on 
page 44 of the August issue are fine, but isn't 
there danger that those that miss the enemy 
ships might hit our own?—M. L., Erie, Pa. 


Information from One Who Knows 
on the Subject of Water in Tires 


May I offer another answer to W.R.S. on the 
subject of inflating tires with water? It is 
done very extensively with tractor tires, which 
are filled from half to two thirds full of water, 
then pumped up with air. Adapters can be 
bought for the tire valves. Incidentally, I've 
had water in my tractor tires for two and a 
half years. Antifreeze 
of the right kind can 
also be put in them, I 
understand, though we 
don’t use it in this 
part of the country 
where the temperature 
doesn't get down to 
freezing. I find that 
the water actually 
provides a_shock-ab- 
sorbing action to my 
tractor wheels. It gives 
them added weight for 
better traction, and, 
because the volume of air is smaller, the tires 
are easier to pump up. And when they go 
flat, they go down slower. I think I'll try 
in my auto tires for the fun of it.—G. R. C 
McAllen, Tex. 


WHO SAYS WATER IN THE 
TIRES AIN'T SOMETHING 7 
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600 pages packed full of pictures and descriptions of odd items from all 
parts of the world—amusing, 
which you never knew existed—hundreds 
dozens of things you’ve always wanted 
They’re all in this amazing NEW i 
newest styles of candid type cameras, fortune tellers, guns and rifles, sporting 
goods, books, seeds, etc., etc., in fact thousands of all the latest novelties, 


articles some of 
of items not sold in stores— 
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Latest radio and hobby kits, 


Put Real “Life’”’ Into Your Next Party 


Go thru your catalog when it 
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makers and put them to work at your party. “BINGO’’ shooters placed 


under telephones, plates, etc., 
Bombs, ‘‘Electric’ Hand Shaker 
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Rush your NEW Fall 
(De Luxe gloth bound Ilbrary edition, 25c.) 


> are compelled to make 


Illustrations! 


and Winter CATALOG, 


Address 


this smal) 
of 604 pages— 
Send 
postage stamps accepted—and we will do the rest! 
pon below so you be sure to get the new, 1940 edition! Ready now—without waiting! 


Department 391, 


1-10th of the Aclual C.04t — We Pay The Rest 


25c for De Luxe cloth bound edition) and our new catalog will be sent 
Solely to eliminate the curious 
big mammoth catalog 





DE LUXE EDITION 250 

Many want our catalog in a perma- 
nent binding for their library 
shelves. For them we ave pre- 
pared the De Luxe Edition with a 
eautiful hard cloth binding which 
will be mailed for 25 cents. 

















Detroit, Michigan 
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Hints for the Home Owner 





Water can be shunted down the hollow spike to irrigate tree and plant roots 


Tool Combines 
Plant Irrigator 
and Lawn Spray 


A LAWN sprinkler and 
an underground plant 
irrigator are combined 
into one garden tool re- 
cently offered to home 
owners. Attached to a 
garden hose, a hollow 
spike can be driven into 
the ground to carry 
water directly to tree 
and plant roots. Turn- 
ing a hand valve shunts 
the water stream 
through a special noz- 
zle for spraying the 
surface of the ground. 


Soot Remover Cuts Oil-Heating Costs 


HEATING costs for an oil-burning furnace 
are said to be materially reduced by the use 
of a new soot-removing compound just in- 
troduced. Oil soot, formed in the combustion 
chamber, flues, and smoke pipe of an oil- 
burning furnace, it is claimed, has five times 
the insulating effect of asbestos, and there- 
fore results in decreased heating efficiency 
and increased fuel consumption for a given 
amount of heat radiation. The new com- 
pound, the manufacturer states, will destroy 


Transparent Grip 
Holds Drill Bits 


HOME owners’ who 
like fine tools will wel- 
come the push drill pic- 
tured in the photograph 
at the left. Sturdily 
made, and with all 
working parts fully in- 
closed to protect them 
from dirt and grit, the 
tool features a trans- 
parent handle which 
serves aS a magazine 
for storing eight drill 
points in a fully visible, 
accessible position. 





all soot within a few minutes when sprayed 
into the combustion chamber, as demon- 
strated below. Supplied in powder form, it 
can be used without making a mess. 





Sprayed into the furnace, the compound removes soot 
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RAYMOND J BROWN, Exh 


A. forerunner of the new artificial hiberna- 

tion, this odd "'refrigeration treatment" 

chills diseased areas locally by means of ice 

water circulating through a coil on the body IGE AND WATE 


| RESERVOIR 
ICE-WATER | : 


SUPPLY TUBE ELECTRIC 
ae WATER 
PUMP 











ICE -WATER 
RETURN TUBE 









in which human beings slumber as if ers, if it had not been supported by an actual 


ee ROZEN SLEFP,” an amazing treatment well have taxed the credulity of their listen- 
hibernating, has just been introduced movie of the scientific drama. 


to the startled medical world. Before phy- Lying on beds in the Temple University 
sicians assembled at a recent American Medi- Hospital in Philadelphia, nude women were 
al Association convention in St. Louis, Mo., packed in ice like frozen fish. Electric fans 


rr. Temple S. Fay and Dr. Lawrence W. _ played upon them. Their eyes closed and the 
Smith of the Temple University School of last sign of consciousness flickered out. To 
Medicine described an experiment that might all appearances they were lifeless. Their 


By ALDEN P. ARMAGNAC 
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PHYSICAL SPECTRUM 





To 


Dr. Lawrence W. Smith and Dr. Temple S. ee PHILADEL Pigs a He PITA 

Fay demonstrating their radical method of Pee, me * 

treatment with a dummy. Chart at right we es 

shows a patient's temperature in a test f ’ ‘ [Me bas 


internal temperature had _ been 
forced down from a normal 98.6 
degrees F. to below ninety de- 
grees, far past the minimum at 
which it had been thought possi- 
ble for anyone to survive. 

Their organs of digestion and 
elimination ceased working. No 
matter; for their blood, analysis 
showed, no longer was filling with 
waste products to eliminate. Their 





pulse beat apparently had van- Nad 
ished. Only when an observer ap- — i 
plied a sensitive electrical device i 
called an electrocardiograph was i 


the slightest sign of life discern- 


ible. The instrument showed that each sub- a deep, dreamless sleep. There had been no 
ject’s heart was still beating faintly, with a feeling of pain, they reported, but only an 
slow, gentle rhythm. agreeable sensation of sleepiness as they 
For five days the “frozen’’ women slum- were “frozen.” Of their five-day coma, the) 
bered in their icy chamber, as bears might had no recollection. 
hibernate in their caves. Then experimenters The thirty-two women who submitted to 
brought them back to consciousness with hot the daring experiment were suffering from 
applications and steaming coffee. The sub- hopeless, ‘inoperable’ cases of cancer. What 


jects awoke smiling and refreshed, as if from the experimenters hoped was that the drastic 
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reezing treatment might check 
he spread of the disease, much as 
he cold of an ice box halts the 
rrowth of organisms that spoil 
ood. Not once, but repeatedly, in 
ntermittent stretches totaling as 
many as forty days over a period 
if several months, the volunteers 
vere kept in ‘‘frozen sleep.’’ Some 
1f the subjects were chilled to an 
nternal temperature of eighty- 
nine degrees, it was reported; one 
patient, for a brief time, to as low 
is eighty-two degrees. Results 
seemed almost too good to be true. 
The women gained weight. 
Their appetite improved. Their 
ain was relieved. They began to 
i new interest in living. With- 
in twenty-four to _ forty-eight 
hours, tumors were rapidly shrink- 
ing. Even previously “intract- 
ible’ lesions began to heal, and 
with two of the subjects disap- 
peared completely. As the ex- 
perimenters had foreseen, there 
were relapses—fatal after several 
months to some of the patients in 
idvanced stages of cancer, who 
soon would have died in any 
event. But in other cases the re- 
currence of the disease was longer 
lelayed, and less severe when it 
lid occur, than after any treat- 
ment applied heretofore. 
So new are the experiments 
that no one knows, as yet, how 
ng frozen sleep may prolong the 
ives of “hopeless” patients—or 
‘hat permanent benefits it may 
ive for patients in less advanced 
stages of cancer. Hence the exper- 
menters make it plain that they 
laim no cancer ‘cure’ at this 
point in their studies. Rather, they 
1utiously describe their amazing 
treatment as ‘‘a useful, important, 
nd significant adjunct in the 
reatment of cancer,” especially 
conjunction with standard 
X-ray therapy. 
Other physicians, viewing the 
ovie that told the story of the 
xperiments, were less restrained 
n their comments. Not only for 
reating cancer but for all man- 
er of other ailments too, they 
redicted, the frozen-sleep treat- 
ent may provide medicine with 


These are actual scenes from the 
movie of a test in which a patient 
was kept in frozen sleep for days 
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Period of “hibernation” resembles 
Sleep. Slight voluntary movement 
occurs. Patient cannot be roused 
to consciousness but reacts to pain. 
No recollection of four day episode 
following return to cousciousness. 




















te H 

Fish have been frozen into solid cakes of ice and ball 
then revived, apporently unharmed. Here Dr. A. N. pases 
Borodin, of Harvord University, is examining an — 
Alaskan blackfish that has had this rare experience Ohi 
acr¢ 


a new tool of incalculable value in many ways. 

It might be applied, some suggested, to 
patients affected with heart trouble. No other 
form of treatment, they pointed out, could 
give the heart such a complete rest. 

Frozen sleep, others suggested, might re- 
place “insulin shock’’—a drastic but effective 
method applied during the last year—for 
treating certain kinds of insanity. In the in- 
sulin treatment, the drugged patient collapses 
in a deep coma, which is believed to have an 
important part in the cure. ‘Freezing’ the 
patient into a coma might have as beneficial 
results with less severe physical reaction. 

Could germ diseases, too, be cured with 
frozen sleep? This might be possible if, for 
any given germ, there were a temperature 
close enough to that of the human body at 
which it would be killed or its virulence de- 
stroyed. Already it is known that certain 
germs can be fought successfully by artificial- 
ly elevating the body’s temperature a few 
degrees, in a “radio fever machine.”’ Depress- 
ing the body’s temperature might turn out to 
be as effective for treating tuberculosis or 
other ailments. Even if the germs were not 
destroyed within attainable temperatures, 
they might at least be checked to a greater 
extent than the growth of “repair tissue,”’ 
giving the body time to recuperate and gain 
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reserves of strength in the battle for recovery. 

These and other medical possibilities of 
frozen sleep will have to be checked and re- 
checked, in countless experiments, before its 
practical applications will be fully known. 
But to the biologist, meanwhile, it has a more 
immediate fascination. For it seems the near- 
est approach on record to hibernation, or sus- 
pended animation, among human beings. 

When animals hibernate, their pulse seems 
to vanish; respiration almost stops; and, even 
among warm-blooded animals, their tempera- 
ture drops very nearly to that of their sur- 
roundings. Until now there has been little 
evidence that human beings could do likewise, 
and that little has been clouded in mystery. 

By an effort of will, the yogis of India are 
said to be able to pass into trances, in which 
life processes all but cease. Sleeping sickness 
and catalepsy provide more familiar examples 
of a disordered state resembling suspended 
animation. Again, Russian peasants have 
been reported to resort to a sort of ‘“‘hiberna- 
tion sleep,’’ huddled together for warmth be- 
neath piles of furs, to pass the winter in times 
of famine. 

But placing human beings artificially in a 
state of suspended animation has so far been 
reserved for writers of fiction thrillers—who 
may take literary (Continued on page 22( 
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How fast can a baseball player throw 
ball? A portable machine that answers this 
question was tried out recently at Cleveland, 
Ohio. Hurled into a tunnel, the ball cuts 
across two light beams aimed at photo-elec- 


Meter Tests Car Brakes 
at Scene of Accident 


ON-THE-SPOT tests of the brakes of automo- 
iles involved in accidents are now being 
made by police authorities with the aid of a 
eceleration meter that shows how quickly a 
ir can stop after its brakes are applied. 
Working on an inertia principle, the instru- 
ment is clamped to the running board of the 
cident car, which is then driven at a given 
speed and the brakes suddenly jammed on. A 
ale on the decelerometer indicates whether 
the brakes are weak or out of adjustment. 


“Finger” Speeds Dialing 


EASILY attached to 
the top of a dial-tele- 
phone receiver, a 
metal finger now on 
the market fits snug- 
ly into the dial holes, 
helps prevent inac- 
curate dialing, elimi- 
nates the danger of 
broken finger nails, 
and speeds up _ the 
dialing process’ by 
about ten percent. 
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Electric Eyes Gauge Speed a benahall 








tric cells, and a mechanism registers the 
speed by a light flashed onto a vertical scale. 
Bob Feller, Cleveland pitcher, threw a ball at 
the rate of about seventy-five miles an hour in 
a test with the machine. 


Clamped to the running board of a car involved in 
an accident, this handy unit checks up on its brakes 
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Horses Can't Back Out of New Barrier 
f. i\ f ?” 



































O INSURE a fair start and to elimi- 

nate long delays, a new starting bar- 
rier for horse races has just been de- 
veloped and put through a series of pre- 
liminary tests at the race course at 
Inglewood, Calif. Although somewhat 
similar to padded-stall barriers now in 
general use, the new model has a bar at 
the back of each stall to prevent horses 
from backing out, and also double hinged 
gates at the front, which swing open #7 — pe 
automatically when the starting bell “0 - “Sw -js.--- ome = # a 
sounds. The invention will eliminate the ““"*"" *~ - ; 
need for grooms or assistant starters to Testing the new race-track starting barrier that dispenses 
hold the horses in place. with the need of grooms to keep horses from backing up 


Emergency-Light Chest for Ships 


DESIGNED especially for use on shipboard, an emer- 
gency-light cabinet recently piaced on the market pro- 
vides a source of illumination in case a ship’s electric 
supply fails during a severe storm or a fire at sea. Bat- 
tery-operated, the unit is connected to the ship’s lighting 
circuit, an electromagnetic switch controlling the emer- 
gency light being kept 
open by the normal 
current flowing 
through it. When the 
vessel’s’ electricity 
fails, the switch au- 
tomatically closes, ° 
turning on the emer- Pipe Has Metal Stem 
gency light, which is NOT satisfied with any conven- 
covered by a window _ tional pipe, Prof. F. K. Kirsten, ot 
of plate glass. Two’ the University of Washington in 
removable flash lights Seattle, engineered the new pipe 





are housed in the cab- shown above. Although the bow! 
inet for the use of is of ordinary briar, the stem is 
occupants of the cab- of aluminum alloy, ribbed to 


in. A _ heating coil radiate heat and lined with ma- 
keeps the interior of chined traps to catch condensible 
the cabinet dry. materials in the smoke. 
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Pay-Roll Holdup Alarm 
Works Three Ways 


EQUIPPED with a built-in siren 
audible a mile away, a carrying 
case for bank messengers, pay-roll 
carriers, and others who transport 
valuables from place to place, has 
three separate switch connections 
to set the electric alarm for various 
conditions. One switch, when set, 
causes the alarm to sound when- 
ever a messenger releases his hold 
on the bag handle. A second, used 
when the bag is carried in an auto- 
mobile, causes the siren to sound 
when the case is lifted from 
the floor. A third actuates a 
timing device, making the 
alarm go off automatically if 
the bag is left unattended for a 
stated period. 
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Engineer Builds 
Baby Walker 


TO TEACH his young son to 
walk, a Swiss engineer built 
the curious apparatus 
Shown above. Pairs of 
wooden arms are strapped 
at one end to the infant’s 
legs and at the other to the 
legs of an adult, so that the 
latter can control the baby’s 
leg movements. A harness 
y connected to a pulley on an 
overhead wire holds the 
child upright while it is tak- 
ing its first steps. 





Trouble awaits the holdup 
man who tries to snatch 
this case. The built-in 
siren, seen at right, is 
audible for a mile away 








New Liquid Cleaner 
Brightens Up Metal 


DOING its work by chemical 
rather than by abrasive action, a 
juid compound recently placed on 
e markez is designed to simplify 

» cleaning of metal surfaces. A 
in coat is brushed onto the soiled 
etal surface, wiped off with a wet 
g, and then dried. According to 

l manufacturers, the chemical 
will remove grease, stains, and 
tarnish from copper, brass, bronze, 
and other metals almost immedi- >. 
ly, leaving no powdery deposit a ; ~ 

or other residue in cracks. A thin coat of the liquid polish is brushed on the metal surfac 
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A forester about to brand a deer. The rubber-tipped arrow, previously dipped in paint, will leave a mark 


Foresters Brand Deer with Bow and Arrow 


ARRYING bows and arrows instead of 
C lassos and branding irons, game war- 
dens of the Colorado State Fish and Game 
Commission in codperation with the U.S. For- 
estry Service are marking deer and elk that 
roam from one feeding ground to another in 
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Found stuck in the snow, a 


fawn is branded by hand 


a game preserve near Sapinero. The arrows, 
however, are not pointed. Instead, they are 
tipped with sponge-rubber balls an inch and 
a half in diameter which bounce off the ani- 
mals harmlessly as they are shot from bows 
in the hands of the wardens. Dipped in ordi- 
nary sheep-branding paint, the 
rubber balls leave large daubs of 
paint of the desired color on the 
animals’ coats. Later, watchers 
stationed in the near-by ranges 
can instantly determine the orig- 
inal feeding grounds from which 
any animals have wandered by 
the color of their paint brands. 
Reports on the animals’ wander- 
ings are helping to solve problems 
of their redistribution to prevent 
overpopulation and spread of dis- 
ease, as well as to simplify the 
~~” task of feeding them. Frequently, 
the wardens brand several ani- 
mals with one shot into a herd. 
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View of driver's seat in- 
side cab, and side compart- 
ments for hand apparatus. 
Right, pumping 1,250 gal- 
lons of water each minute 


LEEK and efficient, 
a streamline fire en- 
gine recently dem- 
onstrated in a Pacific 
Coast tour is expected by its maker 
to set the style for the apparatus of 
the future. Placing the full-vision 
cab ahead of the front wheels has 
shortened the thirty-nine-foot turn- 
ng radius of a standard machine to 
nly twenty-seven feet. A 211-horse- 
power “pancake” engine, of flat de- 
sign with pistons moving horizontal- 
ly, powers the pumper amidships; and 
our discharge ports deliver 1,250 
gallons of water a minute at the 
naximum pumping pressure of the 
ipparatus. Instead of clinging peril- 
usly outside, six firemen ride in 
omfort in the heated and ventilated 
nterior, as the engine speeds along 
it sixty-five miles an hour. 
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WHEN an air chamber 
at its back is inflated, a 
new bathing cap will sup- 
port the head of the 
wearer above water. Es- 
pecially suited for chil- 
dren and adults who are 
learning to swim, the 
novel aid enables a be- 
ginner to practice the 
strokes without encum- 
brance or artificial sup- 
port, but removes all fear. 
It also helps swimmers in 
case of cramps. 


New-type fire engine contrasted with one of 
conventional design. Six firemen can ride 
in the roomy, air-conditioned cab in front 


Firemen Ride Inside Fast New Engine 





An inflated chamber keeps swim- 
mer's head always above water 













Midget Electric Steamer 


NO LARGER than an ordinary fruit jar, a 
pocket-size electric steam plant just perfected 
by Westinghouse research engineers produces 
superheated steam from cool tap water in 
fifteen seconds. Plugged into an outlet and 
connected to a water supply, the Lilliputian 
steamer is expected to prove valuable as a 
sterilizer in barber shops, restaurants, and 
the offices of physicians and dentists. 


Playing Nurse to 
13,000 Terrapin 
Is His Odd Job 


PLAYING nursemaid to 
hordes of baby diamond- 
back terrapin is the odd 
occupation of Capt. 
Charles Hatsell, of Beau- 
fort, N. C. Employed by 
the U. S. Bureau of Fish- 
eries, Which maintains a 
laboratory at the site, 
Hatsell’s job is to raise 
and care for small terra- 
pin to repopulate’ the 
Carolina coastal area 
with this succulent spe- 
cies of turtle. This year, 
13,000 baby terrapin were 
carefully nursed through 
the winter and then turn- 
ed loose in swamps and 
lagoons along the shore. 


Clamps Speed Removal of 
Aluminum Engine Heads 


OPERATING on much the same principle as 
ice tongs, a garage tool now on the market is 
said by its manufacturers to make the re- 
moval of aluminum cylinder heads of auto- 
mobile engines safe, sure, and easy. Gripping 
the thick outside edge of the cylinder head, 
the jaws of two adjustable clamps are tight- 
ened to force the head away from the block. 


When the screws are tightened, the two tonglike 
clamps pry the aluminum head loose from the block 


Capt. Charles Hatsell setting free some of his charges in a coast swamp land 
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Climbers 
Use Odd 


Exerciser 


MADE like a rungless 
ladder with adjustable 
sides that can be moved 
apart or brought closer 
together at will, a novel 
exerciser recently con- 
structed was designed 
especially for mountain 
climbers. Straddling up- 
ward between the side- 
pieces, climbers obtain 
useful practice for 
mounting the narrow 
gaps and crevices they 
meet in a real climb. 











Climbing a mountain crevice, as at the left, is easy after you have prac- 
ticed on this exerciser. The positions of the walls can be adjusted 


Tiny Automatic Data Rule 
Is Handy for Mechanics 


DESIGNED for mechanics, draftsmen, tool- 
makers, and home mechanics, the compact 
mechanical index pictured at the left supplies 
a mass of information on tapers, angles, pipe 
threads, decimal equivalents, and other data. 
Twisting the handle moves an inclosed printed 
tape, bringing the required information into 
urning a knob at the end of the index brings the View througha window in the aluminum case. 
srious machinist's tables into view for reference The case also is available with blank paper. 
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New Safety Glass for Cars 
Rolls Up When Shattered. 


GLASS so free from splinter- 
ing or shattering that, when 
broken, all its pieces remain in 
position so that the glass sheet 
can be rolled up like a carpet, 
as pictured at the right, is a 
new and startling improve- 
ment in safety plate glass for 
automobile use. Developed by 
the research staffs of five 
American firms, the product 
is made by sandwiching a sheet 
of a new plastic material be- 
tween two thin panes of 
plate glass. When the 
glass is broken, all of the 
fragments cling to the 
center plastic sheet. So 
elastic is the new safety- 
glass core that it can 
easily be stretched to 
double its normal length, 


as demonstrated in the at 
Lae 


photograph at the ex- Sheu Se. 





right. In cold # 
the new glass a 


treme 
weather, 
gains added strength. 
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Pipe Comes Apart for Cleaning 






















With the pipe bowl removed, the s 


A KNOCK-DOWN smok- 
ing pipe recently placed 
on the market can be 
taken apart in a few 
seconds, permitting a 
thorough and easy clean- 
ing of the stem and bowl 
to remove collected mois- 
ture and condensed to- 
bacco-smoke__ residue. 
Finger pressure against 
the pipe bowl slides it 
free from the stem, which 
then is separated into 
two units that may be 
washed off in water or 
cleaned with a piece of 
cloth or soft paper. 


tem separates into two parts 
















This elastic plastic 
core for safety glass 
enables a shattered 
pane to be rolled up 
like a carpet, at left 





Electric Polish Drier 
Speeds Manicure 


AN ELECTRIC drying machine 
now available for beauty-shop use 
reduces from fifteen minutes to 
less than three minutes the time 

p required to dry newly applied nail 

' polish after a manicure. When the 
fingers of a customer are placed 
in the grooved hand rest of the de- 
vice, the lid is lowered, heater 
bulbs are switched on, and a fan 
blows warm air over the nails. 
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Sick Tropical Fish Get Hospital Care 


"patient." 


ailment 


CLINIC and hospital for tropical fish 
A recently been established by French 

authorities in a Paris museum. Here, 
in a specially equipped laboratory, experts di- 
agnose the ailments of pets brought in by fish 
fanciers, and effective curative treatments 
are developed and tried out. Skin fungus, the 
most frequent disease of fish, is said to be 
cured by short treatments with ultra-violet 
rays, followed by a bath in a weak chemical 
solution, but in some cases tumors and other 
growths have to be removed by surgical op- 
erations. Since these have to be performed 
out of water, they must be interrupted every 


fill 


=e PRS _% 
ekthakae 


Rekha han 
hhhhhae 


*khthnan 


PTEMBER, 1939 


examinations 
of tissues show what killed a 
At left, operat- 
ing on a fish to remove a 
tumor, and treating a "skin" 
with disinfectant 


Microscopic 





John Ousta with one of his flags made of domestic silk 





few seconds, and the fish re- 
placed in the water to revive 
them. Curiously enough, the 
hospital directors state, fish 
are sometimes afflicted with 
the typically human complaint 
of indigestion. This is cured by placing the 
ailing patients on a special diet for a period 
of several days. When a fish does not respond 
to treatment and dies, its body is carefully 
dissected and examined in order to determine 
the precise cause of death, and thus open the 
way for more effective methods of treatment 
when a similar case is diagnosed. The work 
of the fish hospital is expected to provide a 
mass of data on the treatment of ailing tropi- 
cal fish for the benefit of fish lovers, for whom 
there has heretofore been little information 
available on the treatment of the diseases 
that attack their pets. 


“All-American” Flags 
Made from U. S. Silk 


WHAT are said to be the first all-Ameri- 
can silk flags ever made are being pro- 
duced from silk obtained from worms bred, 
hatched, and raised in the home of John 
Ousta, of New York City, who has long 
been promoting American cultivation of 
silkworms (P.S.M., Aug. ’36, p. 25). Reeled 
on a machine which Ousta devised (P.S.M., 
May ’38, p. 56), the silk was spun into 
cloth and made into U.S. flags in a Pater- 
son, N.J., factory. The flags are being 
distributed to patriotic organizations and 
Government officials. 
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Malcolm W. Rix at work on a model 
of a tern. At the right is his repro- 
duction of a male passenger pi- 
geon. This is an extinct species 





























This plaster mold was used to cast the feet of a 
Labrador duck in white metal, using as models 
the carved walnut feet of a museum specimen 
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O SKILLFULLY made that they are difficult 
to distinguish from the finest examples of the 
taxidermist’s art, bird models made with 

brass, white metal, and wood as the basic ma- 
terials are the products of the unusual and in- 
teresting hobby of Malcolm W. Rix, of Schenec- 
tady, N. Y. Growing out of an early boyhood 
interest in birds, Rix’s hobby began when he first 
attempted to whittle reproductions of birds from 
wood. Not satisfied with the results, he adopted 
more painstaking and precise methods to model 
his favorite species, such as the bobwhite quail. 
At the suggestion of a friend, an ornithologist, he 
became interested in extinct species, and now 
plans to devote all his modeling activities to birds 
no longer in existence. Already he has completed 
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models of the extinct passenger pigeon and 
the Labrador duck. 

Rix carves the bodies of his model birds 
with a pocketknife, from either pattern- 
maker’s pine or mahogany, shaping them 
carefully, following the exact contours of a 
museum specimen. These contours are ob- 
tained with an ingenious shadow box, in 
which a specimen is arranged in front of a 
ground glass so that a projected light throws 
a shadow outline of the bird onto the glass. 
This he traces and transfers to paper or card- 
board for use as a template or pattern. With 
the body completed, including such details as 
eyes and breast feathers, he fashions the feet 
ind bill of white metal, an alloy, and makes 
the tail and wing feathers of sheet brass. 
\fter the various parts are assembled, he 
starts the exacting job of coloring the model 
to make it true to life. At present, his col- 
ection includes two blackcap chickadees, a 
air of bobwhite quail, a common tern, two 
assenger pigeons, and a male Labrador 
uck. Although he makes his models solely 
yr pleasure, Rix’s growing group of extinct- 
ird models undoubtedly will have consider- 
ble scientific value in the future. 
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By WALTER E. BURTON 


Attaching brass tail feathers to a model of a fly- 
ing tern. Rix is seen above with some of his models, 
including blackcap chickadees, bobwhite quail, pas- 
senger pigeons, a Labrador duck, and the flying tern 
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HAT will the end of the world be 

like? In the Fels Planetarium of the 

Franklin Institute at Philadelphia, 
recently, thousands of persons witnessed a 
preview of this spectacle, the most gripping 
that man will ever see. “Canned” sound ef- 
fects from great electrical storms added real- 
ism to the thrilling images of cosmic cata- 
clysms thrown on the planetarium dome by a 
giant projector to dramatize four possible 
ways in which life on our planet may be de- 
stroyed—by burning, collision, freezing, and 
explosion. Paintings reproduced in these 
pages show the tragic scenes they suggest. 

Sometimes a star becomes a “nova,” or 
mysteriously flares up in brightness. Suppose 
that suddenly our own star, the sun, should 
likewise act as if a vast bellows were blowing 
a draft into its molten interior. In eight brief 
minutes the resulting blast of radiant heat 
would reach the earth, and all life on this 
planet would vanish in clouds of steam and 
puffs of smoke. Fortunately, however, the 
chances of such celestial fireworks are re- 
mote. The sun probably was a nova when the 
solar system was born and is unlikely to re- 
peat the performance. 

Instead, however, the sun might undergo 
only a twofold or threefold rise in tempera- 
ture, as astronomers have seen 
happen to a star in the con- 
stellation of Cassiopeia. A few 
more degrees here would bring 
a slower but no less inevitable 
end. Polar ice would melt, and 
the ocean would rise 200 or 300 
feet, destroying great coastal 
cities. The rising temperature 
would draw more moisture into 
the air. Constant storms would 
rack the world. Finally life 
would succumb to the steamy, 
superheated atmosphere. 

When the planetoid Hermes 
whizzed past the earth in Oc- 
tober, 1937, it suggested an- 
other accidental way that at 
least a large part of the world’s 
population may be wiped out. 
A newly discovered stray from 
a remote cluster of “baby 






















How Will the World End? | : 


gin of less than 400,000 miles, or not much 
more than the distance to our own moon 
Traveling at 70,000 miles an hour, the sky 
projectile was less than six hours’ flight away 
from us at its nearest point! It was the 
earth’s narrowest escape from a major crash 
in the history of astronomical observation. 

Hermes ranks as one of the smallest of the 
known planetoids, measuring only a mile or 
so in diameter, and the earth might suffer 
little more than a violent jolt if the baby 
planet hit an uninhabited land area. In case 
it landed in an ocean, however, devastation 
by tidal waves would be appalling. And if it 
struck a crowded metropolitan area, the toll 
of life would equal that of a world war. Peo- 
ple that it missed would still be threatened, 
not only by terrible earthquakes, but even 
more by a searing air blast of hurricane 
velocity that would mushroom out from the 
point of impact. Acting as a piston to com- 
press the atmosphere against the earth’s sur- 
face, the planetoid would heat it like air in a 
tire pump, scorching to a crisp anything in 
the vicinity. 

Such a phenomenon was observed on a 
smaller scale in 1908, when a swarm of me- 
teorites—really the head of a small comet 
struck the earth (Continued on page 222) 
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planets,’’ Hermes missed us by 
the uncomfortably close mar- 


BURNING. If the sun grows 
hotter, life will perish in 
the superheated atmosphere 
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LLISION. A giant mete- 
mie, running wild through 
ace, may strike the earth 
spread havoc with its im- 
bt and scorching breath 


EXPLOSION. The moon draws 
nearer the earth, raising enor- 
mous tides and unleashing the in- 
ferno seething beneath its crust 


> BY B. G. SEIELSTAD 


FREEZING. As the sun burns out, 
ice will cover the earth and men will 
shiver around fires in dark caverns 
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How scribes of Babylon 4,000 years ago 
wrote letters in clay. The ancient titbit 
of business correspondence above contains 
an offer of a bribe to the tax collector 


Ancient 
wat 5 ed he 


OUR THOUSAND years after a man 
wrote a love letter, a bookkeeper, 
chemist, and a scholar got together and 


deciphered the missive of adoration. 


Sounds crazy, doesn’t it? But that’s ex- 
actly what happened. The story goes like this. 
Ever since scientists began digging up the 
contents of Babylonian wastebaskets, they 
have been trying to work out some simple 
system for preserving and deciphering this 


ultrapersonal correspondence. 


Of course, the secret of cuneiform writing 


on clay tablets, with its odd-looking, 
wedgelike marks, was discovered 
years ago, but that was just the 


‘ben 
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fore they could be read, and in the second 
place, it took so long to decipher even one 
tablet that it looked as though our civilization 
would be dead, and forgotten too, before that 
Babylonian correspondence was figured out. 
Babylonians did their ‘nail’’ writing by 
jabbing the triangular point of a stylus into 
small pieces of wet clay. Sometimes, when the 
letters were of particular importance, they 
baked the tablets, but usually they merely 

dried them in the sun. 
After these tablets had been in the ground 
for a few thousand years, they began 


By to get soft and squishy. When they 


were dug out, they were in danger of 


beginning of trouble for the arche- R, DeWITT being mashed before the scholars 


ologists. In the first place, the clay 
tablets were likely to be ruined be- 
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could decipher them. Even when 


MILLER they were dried successfully, they 
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were often covered over with mineral salts. 

Then somebody thought of calling in a 
chemist. The chemist experimented with 
homemade tablets, and then came to the con- 
clusion that it was possible to finish the 
Babylonians’ job for them. In other words, he 
devised a method whereby the tablets could 
be removed from the excavation, dried in the 
sun, specially packed, and finally baked in 
a modern electric furnace. 

Next, the chemist fiddled with acids, and 
finally found that certain acids would remove 
the incrustation of salt without injuring the 
tablets. 

But there still remained the problem of the 
slowness of translation. Now one of the 
biggest difficulties in this work was the fact 
that the Babylonians used so many signs that 
no normal scholar could carry them all in his 
mind. That meant endless time spent thumb- 
ing through the pages of reference books. 

Recently, when he was getting tired of look- 
ing up Babylonian signs, Dr. Carl S. Knopf, of 
the University of Southern California, had an 
idea. He suddenly realized that the problem 
wasn’t one of archzology, but of business 
efficiency. 

So he consulted a bookkeeper, and together 
they worked out a visual index system by 
which the meaning of any sign could be found 
almost instantly. 

Thus a combination of chemistry, book- 


keeping, and scholarship has recently opened 
the door to the personal lives of people whose 
civilization lies deep beneath the desert sands. 

On a tiny bit of clay a naive and baffled 
lover writes to his sweetheart: 
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A Babylonian letter in 
its forgeryproof enve- 
lope. To preserve tab- 
lets they dig up, arche- 
ologists often bake them 
in an electric oven as 
at top. At the left, Dr. 
Carl S. Knopf removes 
crystals of salt with 
acid from a cylinder on 
which is inscribed the 
biography of a king 











writing. Above, 


“To Bibea: May the gods for my sake pre- 
serve your health. Tell me how you are. I 
went to Babylon but I did not see you. I was 
greatly disappointed. Write me the reason for 
your leaving, and let me be cheered. For my 
sake keep well always. Gimil.”’ 

But if Gimil’s love letter gives the impres- 
sion of having been written today, many Baby- 


Such spikelike cl 
this were driven 
of new buildings 







the story of a king's migh? 


lonian commercial docu- 
ments embody an anti- 
forgery technique 
which surpasses any- 
thing that modern civi- 
lization has ever been 
able to devise. 

After a Babylonian 
document was written 
on clay and signed by 
the witnesses, it was 
covered with a clay 
envelope. Then the 
document was written 
a second time on the 
outside of the envelope. 
This also was signed 
and witnessed. 

As it was—and still 
is—impossible to fit a 
new clay envelope on a 
tablet after it is dry, 
these documents were 
forgeryproof. If there 
were any question of 
With a special the outer inscription 
bookkeeping sys- having been tampered 
tem, Dr. Knopf in- with, it was only neces- 
stantly locates sary to break open the 
the meaning of envelope and examine 
any cuneiform : 
character, thus the inner tablet. 
speeding up his The Babylonians also 
translation work had a unique method of 

solving the problem of 
how a generally illit- 







































The round tablet was used by a erate population could 
beginner to practice a lesson in sign the documents 


a signature seal which were dictated to 
the scribes. The solu- 
tion was ‘‘signature 
cylinders.” 

These tiny cylinders of stone or shell, about 
an inch high, were carved with scenes from 
daily life. Each person had his own scene. 
To sign a document, it was only necessary to 
roll the cylinder over the wet clay, thereby 
impressing the scene. As the figures were cut 
in reverse, this custom probably represents 
the world’s first attempt at printing. 

Among the endless pieces of 
Babylonian private correspon- 


ay seals as dence, there is one which reads: 
into walls “To the king my lord, your 
to preserve servant Ashur-Mukin has or- 
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me to transport in boats 
.ue colossal stone bulls. The 
boats are not strong enough 
and are not ready. But if a 
present be kindly made to us, 
we will see what can be done 
about it.” 

It took 4,000 years and the 
help of modern science to bring 
that bit of graft to light. 
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Cabinet Holds Electric Carillon 


HOUSED in a cabinet no larger than a radio console, an electric 
bell system just developed produces the rich, full tones of huge 
carillon bells. Metal reeds, vibrated by keys on a piano-type 
keyboard, induce magnetic currents that are amplified and con- 
ducted to a loudspeaker. The unit illustrated plays a five-tone 
chime; another has the range of a twenty-six-bell carillon. 













Keys on this electric 


tnt ploy a fivetens New Thread-Cutting Screw 


chime for schools and 


other public places Fastens as It Taps 


RECENTLY placed 
on the market is a 
self-tapping screw 
which has not only 
a series of grooves 
cut into the side to 
remove the chips ac- 
cumulating in the 
process of cutting a 
thread, but also a 
fully threaded, un- 
grooved section just 
under the head 
which is greater in 
diameter than the 
cutting portion of 
the shank. This new 
feature provides a 
friction contact to 
hold the screw se- 











: Fully threaded sections 
curely in place after near the heads fasten 
it has been driven. the screws into place 





Portable Alarm Gives Warning 
When Door Is Opened 


SET against the inside of a door, Set by a door, as 
a portable electric burglar alarm below, the burglar 
sounds a buzzer and flashes on a_ alarm is upset by 
light to mark the spot, when anin- 49 intruder. A buz- 
truder attempts to enter. Resem- lial sounds and the 
‘ ight is turned on 
bling a large electric lantern, 
the unit is set on the floor 
with its wire handle extend- 
4 ing horizontally to touch the 
door. When the latter is 
opened, the alarm device is 
tipped over on its back, clos- 
ing a switch contact as it 
strikes the floor, and turning 
on the loud buzzer and the 
light. Easily moved from 
place to place, the compact 
door guard is powered by a 
battery of dry cells, which 
will operate the buzzer and 
light continuously for a per- 
iod of about six hours. 
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At right, Mur- 
ray Bolen gets 
a spoken auto- 
graph from Ann 
Sheridan, movie 
star. In a near- 
by automobile, 
below, Jean 
Jones is operat- 
ing the sound 
apparatus to 
““can'' their 
conversation 
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Voices 


LIBRARY of phonograph records 
constitutes the unusual “auto- 
graph album” of two Hollywood enthusi- 
asts, whose hobby is collecting the voices 
of movie actors and actresses. Not satis- 
fied with mere signatures scrawled in a 
book, they have developed a technique of 
their own to obtain a more interesting 
souvenir. Leaving a theater after a “per- 
sonal appearance,” a film star is greeted 
by Murray Bolen, the interviewer of the 
team, and engaged in conversation before 
a microphone that he holds in his hand. A 
trailing wire leads to a car parked at the 
curb, where his fellow hobbyist, Jean Jones, 
manipulates sound apparatus that records 
the chat. After processing, the finished 
record is decorated for identification with 
a picture of the celebrity whose “spoken 
autograph” it holds. It can be played on 
any phonograph, and is good for about 100 
reproductions. Photographs on this page 
show the pair engaged in their novel form 
of celebrity hunting, from the original 
interview to the finished product. 
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FEATURES of both 
polo and lacrosse are 
combined in a novel 
game introduced in 
England not long ago 
and now gaining in 
popularity. Mounted 
on horseback, the 
players wield long- 
handled rackets which 
have oval, open-faced 
ends covered with a 
loose netting in which 
the ball may be 
scooped up from the 
ground, cradled as in 
lacrosse, and then 
thrown, to be caught 
by another player rid- 
ing down the field 
toward the goal. The 
ball used is about the 
size of an indoor base- 
ball, but is smooth in- 
stead of being ribbed. 
In the photograph at 
the right, two ‘‘polo- 
crosse” players are 
attempting to scoop 
up a grounded ball. 





Rubber-Tired Dump Cart 
ls Handy Yard Accessory 


EQUIPPED with an all-steel body and rub- 
ber-tired wheels, a sturdy new dump cart 
should prove a handy accessory for home 
owners and amateur gardeners. The cart, 
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New Game Combines Polo and Lacrosse 








How a player scoops up the ball to make a pass in the new polo-lacrosse game 


whose load is released by removing an end 
gate, has a capacity of 300 pounds, and can 
be used for hauling leaves, soil, and sand. 
With its sides removed, it is handy for trans- 
porting large stones, stacks of long boards, 
or a ladder. 


Ash Receiver “Stays Put’ 


A “BEAN-BAG”’ ash tray just introduced can 
be balanced on a smoker's knee or the arm of 
his chair. The metal tray is mounted in a 
fabric base partially filled with lead shot so 
that it balances by conforming to the surface 
on which it is placed. 





You can balance this bean-bag" tray on a chair arm 
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Soda Straws Help Teach Industrial Art 










































SAFETY PINS, price tags, pen nov 
points, corks, matches, soda straws, lac 
and rubber bands serve as working bre 


materials in a New York school of 
industrial design. To learn how to 
give a pleasing appearance to any- 
thing from a vanity case to a loco- 
motive, art students are given a 
single ‘‘basic’ material soda 
straws, for example. When they 
have thoroughly explored the possi- 
bilities of a single material in re- 
lation to designs, joints, stresses, 
and strains, they are given other 
materials to combine with it in 
their experiments. The method is 
declared more realistic and instruc- 
tive than making paper sketches, rt 
and the negligible cost of the ma- 
terials permits a wide variety of 
experiments. 


Paper Lip Shields 
Protect Clothing 


AFTER shopping for dresses, a 
woman complained of finding at- 
tractive ones indelibly stained with 
lipstick. So her husband, a pro- 
fessor in an eastern university, has 
invented paper “lip guards” for 
customers trying on garments in 
stores, and for home use as well, 











to protect make-up and clothing. : 

s 

Held in the mouth, ; 
a shield protects 

dresses being put 1 

on over the head. é 

Left, a dispenser L 

and, lower left, a ] 

separate lip shield 1 

( 

1 

( 


seaw one FROM SOTTOM 





A student of industrial design building a complicated 
structure of soda straws. Toothpicks form the joints 
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Miss Neff assem- 
bling one of the 
novel seed neck- 
laces that have 
brought her fame 


ARVING a jack-o’-lantern, last 
Halloween, led Miss Grace Neff, 
New York fiction writer, into the 
unique and profitable business of mak- 
ing jewelry from vegetable seeds. After 
she finished the jack-o’-lantern for a 
small boy, she dried the seeds and 
threaded them together to form a neck- 
lace. Friends admired it so much that 
she tried her hand at brooches and 
bracelets as well as necklaces and used 
lima beans, corn kernels, lentils, navy 
beans, kidney beans, and 
even spinach seeds in 
the work. When she 
discovered that, after a 
few weeks, her jewelry 
began to sprout, a chem- 
ist worked out a solution ' 
that would sterilize the 
seeds. Then she experi- 
mented with scores of 
lacquers and paints un- 
til she found just the 
pastel shades she wanted 
for tinting the ornaments. 
Started as a_ hobby, 
making seed jewelry has 
become a thriving busi- 
ness in less than a year, 
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, from Pumpkin Seeds 







































Her Business Grew 


MAKING VEGETABLE JEWELRY 


PROVES A PROFITABLE HOBBY 





Artificial leaves, seeds, and wire pro- 
duced these dainty "spinach" flowers 









Two seed necklaces 
and a bean bracelet 
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By ROBERT E. MARTIN 


USSELL H. OAKES, a Waukesha, Wis., 
advertising man, is the Thomas A. Edi- 
son of goofy gadgets. Out of his base- 
ment workshop have come more than 

fifty screwball innovations. They have no 
practical value on earth. They will never see 
the inside of the Patent Office “Gazette.” 
They have no standing as labor-saving de- 
vices. Yet, they are making their inventor 
famous! 

Audiences throughout the middle west have 
roared with laughter as he demonstrated 
them. On the radio, he has explained his 
brainstorms to millions of listeners. Screw- 
ball inventing is his hobby. He has been en- 
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LUNACY 
LABORATORY 
Russell H. Oakes in 
the basement work- 
shop where he cooks 
up his leugh-pro- 
_ voking gadgets. A 
few ore shown here 


gaged in this unusual avocation for years. 

One spring morning in 1935, a friend in- 
vited him to show a few of his laugh-getting 
mechanisms at a banquet being given in Mil- 
waukee, Wis., for salesmen of a hydraulic- 
jack concern. On the night of the banquet, 
Oakes arose solemnly, dressed in a black 
Prince Albert coat and ‘“gates-ajar” collar, 
and announced his latest contribution to 
science—the world’s first hydraulic cigarette 
lighter. Then he unveiled a fantastic mech- 
anism and poured water into a projecting 
funnel. The water sprayed over a sponge, 
increasing its weight so it opened a trapdoor, 
releasing a weighted rubber mouse on an in- 
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MOVIE CHATTER ELIMINATOR 
The headphone device at right enables 
a moviegoer to "tune in" either on the 
show or on the conversation behind him 


clined plane. The mouse landed on 
a platform and so raised an arm 
bearing a needle that pricked a 
balloon. The collapse of the gas 
bag permitted a weight to fall, thus 
revolving an emery wheel against 
the “firing element’—a common 
match. 

Since demonstrating this hilari- 
ous ‘“‘hydraulic lighter,’’ Oakes has 
been in wide demand as an entertainer. He 
is introduced to his audiences as “Prof. Ratz- 
in de Garrett.” During the course of his 
programs, he demonstrates inventions that 
run all the way from a noiseless soup spoon 
to a church collection plate which flashes on 
a red light when only a nickel is dropped in 
it. His “dripless doughnut dunker” invari- 
ably brings howls of laughter from the crowd. 

This device, he explains, was invented for 
the diner who likes to dunk but is afraid he 
will scald his thumb and forefinger or will 
drip coffee across a clean tablecloth. It con- 
sists of a mobile unit resting on three casters 
above which is mounted a long arm holding 
a doughnut. The arm swings the doughnut 
over the coffee, dunks it, lifts it, and—while 
a small drain pan swings into position be- 
neath it—raises it to the mouth of the diner. 
As the professor explains it, you ‘dunker, 
raiser, and drainer’ in a single operation. 

A large share of Oakes’ inventions have 
resulted from the experiences of his friends. 
tecently, a business acquaintance complained 
that he had lost three golf balls over the 
week-end. ‘“‘What you need,” Oakes told him, 
“is a self-finding ball.’’ He proceeded to in- 
vent one. It is a five-inch rubber ball with a 
mechanism inside which, under a slight pres- 
sure, raises a collapsible red flag and blows 
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This unobtrusive air filter protects the 
wearer against the odor of cooking onions 
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The fly shooer above keeps wandering in- 
sects off a picnic sandwich 
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Eating peas with a 
knife is easy and 
safe if you use a 
streamline knife 
guord, demonstrat- 


ed here by Oakes 


The simple device 
at right puts out 
the light after you 
go to sleep. Snore 
exhaust moves the 
pump plunger, start- 
ing the mechanism 





a horn. Instead of indentations, the ball is 
equipped with knobs. They, the professor ex- 
plains, are feelers which signal the inner 
mechanism when the ball rolls into the rough. 

A good share of his innovations are re- 
lated to what the professor calls ‘‘one of the 
great international sports’’—eating. There is 
a spaghetti fork which combines the features 
of a fork and an eggbeater. There is a knife 
equipped with a streamline scoop to prevent 
peas from rolling off the blade. There is a 
fly shooer which waves back and forth over 
a picnic sandwich. And, finally, there is a 
straw hat for use in eating grapefruit. It is 
equipped with a curtain attached by a roller 
to the brim. This curtain can be pulled down, 
protecting the face from squirting juice while 
providing windows for the eyes and an open- 
ing for the mouth. 

The end of day finds Oakes ready to help 
insomnia victims with one of the goofiest 
of his burlesque inventions, a sheep counter. 
This slumber wooer consists of a mechanical 
sheep jumping over a fence while a meter 
automatically records the number of jumps. 

Instead of counting the sheep, all the 
user has to do is to occasionally glance 
at the meter! Another aid to sleepers 
harnesses snore power to turn out the 
bedside light. 

Crazy? Of course, the inventions are 
absurd. But they are bringing laughter 
to thousands of persons and they are 
bringing fame to the man whose hobby 
is devising them—‘Prof. Ratzin de Gar- 
rett” Oakes. 
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"Prof. Ratzin de Garrett" displays his famous hy- 
draulic cigarette lighter, which sometimes works 
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And below he shows 
his ingenious drip- 
less doughnut dunker 
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Insomnia victims hail the slumber wooer, 
in which a mechanical sheep jumps over 
a miniature fence while a counting de- 
vice keeps the score. All you have to 
do is to glance at it from time to time 
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From this central engine 
house, cables radiate to 
drive scattered oil pumps. 
The drawing below shows 
the ingenious methods by 

which pull is transmitted 
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RECIPROCATING MOTION 
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ONE ENGINE, BURNING 
NATURAL GAS, PUMPS Oi er around a corner 
FROM MORE THAN 12 WELLS 
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Pumping Oil by Remote Control 


















METAL wth ™ 
ROCKING SUPPORT 
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L- CRANK TRANSMITS 
POWER AROUND CORNER 


SPACING OF YOKES 
REGULATES LENGTH 


OF STROKE EACH MAIN CABLE 


MAY OPERATE ONE 
TO FOUR WELLS 





The L-shaped crank 
at right sends pow- 





HROUGH an ingenious system of lev- 

ers and cables, a single gas engine 
may simultaneously pump oil from more 
than a dozen scattered wells in a West 
Virginia field. An eccentric drive imparts 
a reciprocating motion to cables extend- 
ing from slots in the walls of the engine 
house. Follow one and you may find its 
power carried over the brow of a hill by 
a rocking lever; around a corner by an 
L-shaped timber crank; or under a road, 
through a pipe plugged with wooden 
bushings to reduce wear on the greased 
cable. At its end, pivoted arms trans- 
form its pull into a “straight-line motion” 
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One of the wells, with the rocking-lever mechanism that that operates the plunger of the pump. 
transforms the cable pull into straight-line motion for Primitive but effective, the system saves 
the pump. The engine house is seen on the distant hill the cost of installing separate engines. 
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Flying Tankers Refuel Ocean Planes 


TO MAKE heavier pay loads possible, Brit- 
ish Imperial Airways flying boats are fueled 
in mid-air after they have taken off on trans- 
itlantic flights. Making a safe and easy 





ointed earpieces make the bows adjustable for size 


New Garage 
Jack Has a 
Spotlight 

BUILT into a new hy- 
raulic automobile jack 
esigned for garage use, 
light controlled by a 
itton on the jack handle 
irows a strong illumi- 
iting beam to make it 
isy to place the jack 
nder a car at night or in 
mly lighted quarters. 
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take-off with fuel tanks only partially filled, 
the transports take on an additional 1,000 gal- 
lons of gasoline from converted bombing 
planes that serve as flying fuel tankers. 


Adjustable Sun Glasses 
Will Fit Any Wearer 


GLAREPROOF sun glasses that can be adjusted 
to fit anyone who wears them, regardless of 
the size of his head, have recently been intro- 
duced. Hinged ear pieces on the ends of the 
spectacle bows make it possible to extend or 
shorten them to the right length. A friction 
joint makes the hinged earpieces stay put 
when once adjusted. 
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Latest Trick 


UICK to adapt their tech- 
nique to modern styles, 
fake spiritualists have 

now introduced “psychic televi- 
sion”’ to cajole money from those 
who have suffered bereavement. 

Promised a view of a loved 
one who has passed away, the 
medium’s intended victim is seated 
before a window in a small, ornate 
cabinet resembling a television 
receiver. He writes the name of 
the dead person upon a blank 
sheet of paper, which is handed 
to him on a frame and then placed 
in the machine. The room dark- 
ens. A humming sound is heard 
from the apparatus. Twinkling 
lights appear and disappear. Myste- 
rious rapping sounds, and the crackling 
of an electric arc, heighten the drama. 
The screen begins to glow. A face ap- 
pears upon it—first dimly, then clear 
and sharp. It is the image of the lost 
relative. 

Pictures on these pages show how 
the deception is performed. Gaining 
entrance to a _ prospect’s home—on 
such a pretext as testing the telephone 

one of the medium’s agents contrives 


How fake mediums work their new “spirit 
television” trick. Posing as a telephone 
inspector or other service worker, an 
agent gains admittance to an intended 
victim's home, locates a portrait of the 
dead relative, and rephotographs it 
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to find and rephotograph a por- 
trait of the member of the family 
who has died. A trick frame 








makes it easy for the medium to 
insert an enlargement in the 
television’”” machine along with 
the blank paper, which serves as 
a screen. Illuminated from the 
rear, the photograph is drawn 
forward along a track toward the 
screen by a concealed thread, so 
that it gradually becomes more 
clearly defined. The rest of the 
apparatus—lights, arc, and hum- 
ming motor—is simply for ‘at- 
mosphere.” Glib-tongued show- 
manship, aided by what the medi- 
um and his agent have been able 
to learn about the deceased 
through secret investigation, help 
make the fraud convincing enough 
to yield rich returns. 

This series of photographs, 
made with the codperation of 
Sam Grossman, of the Society 

American Magicians, is de- 
signed to protect the public 
by exposing the methods used 
in this heartless exploitation of 
grief. 





The seance begins when 
the operator steps on a 
concealed switch. Pulling 
a hidden string brings the 
image gradually into view 
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TELEVISION” 


of Fake Spiritualists 


Back view of the 
scientific-looking 
"televisor’ in which 
the "spirit face” 
appears. Most of 
the trappings are 
for atmosphere only 











By the use of a trick frame, the 
“medium” inserts the photograph 
behind the screen of the device 










Coin-in-Slot Mail Box Stamps Letters 


Rubber Model-Railway Ties 


TO SILENCE the rumble of toy electric 
trains, shock-absorbing rubber ties are now 
available for use with standard track of 
popular sizes. The ties are attached simply 
by slipping them beneath the rails, as shown 
in the photograph below; no tools, nails, or 
screws are required. Molded with a corru- 
gated base, the rubber ‘‘feet’’ also prevent 
the track from creeping. With other noise 
eliminated, the comparatively faint click of 
rail joints is heard plainly, adding realism. 


Ties are attached by slipping them beneath the rails 


76 


OU don’t have to wait in 

line to buy postage stamps 
when you use a coin-operated 
“stampless” mail box of new 
design. To operate it, you first 
insert enough coins to cover 
the total postage for your 
batch of mail. Second, you 
twirl a dial to the amount that 
the first post card or letter 
requires—any figure from one 
to twenty-two cents. Third, 
you push the missive into a 
slot where an electric mecha- 
nism automatically stamps it, 
cancels it, postmarks it, and 
drops it into a collection box 
below. For each additional 
piece of mail, you simply re- 
peat the second and third 
steps. Instead of using ad- 
hesive stamps, the ‘“‘automatic 
post office” imprints a symbol 
showing that the postage has 
been paid, like postage nieters 
us¢d by business firms. Usable 
at any hour of the day or 
night, the mail automats are 
expected to be widely installed 
in stores, hotels, and stations. 


Portable Electric Guitar 


CARRIED like a suitcase, the compact cabi- 
net above not only serves as a case for an 
electric guitar but also houses the amplifying 
equipment and loudspeaker. With the self 
contained unit, a traveling player is spared 
the burden of transporting both his instru 
ment and a separate amplifier. 
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Spools and Clothesline 
Turned into Furniture 


MAKING articles of furniture out of wooden 
spools and lengths of cord and clothesline is 
the odd hobby of John Becker, of Chicago, Ill. 
In the photograph at the right, Becker is 
pictured proudly examining one of his crea- 
tions, a radio-phonograph cabinet that took 
him ten months of spare-time labor to com- 
plete, and which incorporates 1,492 spools and 
eighty feet of clothesline. 


Improved Thumb Splint 
Uses Spring Tension 


A METAL brace which is strapped to the 
wrist of a patient was introduced to hospital 
officials recently as an improved type of splint 
to hold an injured or broken thumb in an im- 
movable position until 
it heals. As pictured 
at the left, the thumb 
is supported in an up- 
right metal rest, which 
has an extension sup- 
porting a tiny spring 
that terminates in a 
clip. The latter is 
cemented to the thumb 
nail, so that the spring 
maintains the thumb 
in a rigid position. 
















is homemade 
ictor has a top 
ed of twenty- 
e miles an hour. 
right, the build- 
Thomas Wight- 
in, Jr., uses it to 
1 a lawn sweeper 
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John Becker and a radio-phonograph cabinet he 
made from 1,492 spools and eighty feet of clothesline 


Three-Wheel Tractor Built 
by High-School Student 


RUNNING forty to fifty miles on a gallon of 
gasoline, a homemade three-wheel tractor 
constructed by Thomas Wightman, Jr., Elk 
Grove, Calif., high-school student, was built 
from old automobile and motor-cycle parts. 
Designed to pull a lawn sweeper, the tractor 
boasts six speeds forward and two reverse, 
with an automatic liquid clutch. 
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Richard M. Sherton, whose chemistry hobby led 


him to discovery of an amazing new refrigerant 


By SCHUYLER VAN DUYNE 


IKE baked beans, soup, and corned beef, 
“cold” is now being sold in cans. Through 
the amazing discovery of an amateur 
chemist, you can go to your pantry shelf, 

lift down two cans, mix small amounts of the 
powders they contain, add water, and obtain 
chemical coldness that can be used to chill 
bottles of drinks, fill ice bags for medical pur- 
poses, and do a score of other household 
chores. Ice no longer is a picnic problem if 
you have ‘canned cold”’ stored away in your 
food basket. 

Based on the chemical fact that when some 
substances react they absorb heat instead of 
giving it off as is usually the case, the new 
canned cold is capable of lowering its tem- 
perature to fifteen or twenty degrees below 
the freezing point of water. Liquids and foods 
to be cooled are simply placed in closed con- 
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Canned "COLD" 


CHEMIST DISCOVERS A POWDER 


tainers and immersed in the frigid solu- 
tion made by mixing two almost color- 
less powders and adding a small amount 
of water. In its uses, it differs from ice 
only in that it does not come in contact 
with what it is meant to cool, and thus 
does not dilute or weaken it. 

Almost as amazing as the new chem- 
ical cold itself, however, is the manner 
in which it was discovered. When 
Richard M. Sherton, the amateur chem- 
ist of New York City who perfected it, 
tells about it, he admits that he started 
simply “by mixing things together,” 
and then he tops it off by saying that it 
was really a pet Brazilian monkey hop- 
ping around in his small home labora- 
tory that finally turned the trick that 
brought success. 

Ten years ago, Sherton, then living 
in Brazil, took up amateur chemistry as 


Proof of the cooling power 
of “canned cold.’ Above, 
the right-hand glass con- 
tains the chemicals. Wat- 
er is added, and a small 
glass containing water is 
placed in it as at right 


After a few minutes, the small glass is removed. Th 
water it contained has frozen solid. While intended 
for chilling things, the powders can freeze ice crear 
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for Your Kitchen Shelf 


THAT COOLS BETTER THAN NATURAL ICE 


a hobby. In his importing-exporting 
business, he saw the need for a powdered 
refrigerant that would always be avail- 
able for instant use. He soon discovered 
that there were hundreds of chemicals 
that absorbed heat during reaction, but 
they all lacked one or more of the three 
qualities essential for general use 
cheapness, harmlessness, and chemical 
stability. So for nearly eight years, be- 
tween frequent business trips, Sherton 
worked in his Rio de Janeiro home lab- 
oratory blending, mixing, analyzing, 
watching, testing, and finally throwing 
away as useless more than 250 differ- 
ent chemicals. In time, he solved two of 
his major problems. He got satisfactory 
substances that were nonpoisonous and 
cheap. But nothing he added kept them 
from spoiling when exposed to air. 

It was near dawn one morning when 


Here the refrigerant has been put in an inner tube 
attached to a shaker top. Fruit juice poured into 
the shaker is cooled quickly and without dilution 
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Water at sixty-eight degrees is added to the chemicals. In 
a minute, the thermometer has dropped fifty-five degrees 


he left his workshop and went to bed, dis- 
couraged by continued failure. He didn’t even 
bother to throw away the product of his lat- 
est experiment, a dishful of mixed powders 
that were gradually turning into a useless 
paste as they absorbed water from the air. 

Four hours later, he was back at his bench, 
and on the point of throwing out the dish of 
chemicals when he noticed that its contents 
were as dry as a bone. Excited, he added 
some water. The solution turned icy cold. 
A glance at a row of shelves above the bench 
showed where a thin trickle of powder had 
cascaded from the uppermost shelf to the 
plate on the bench. Upset on the shelf, with 
its stopper off, was a bottle that had held the 
spilled powder. Beside the bottle, which it 
had obviously knocked over, was a tiny Bra- 
zilian monkey Sherton kept as a pet, sound 
asleep. The powdery chemical, until then un- 
tried, had perfected his formula. 

Sherton put his discovery through many 
months of tests. He sent samples to friends 
in many parts of the worid, to try the effect 
of different climates. As a result, he per- 
fected his formula and recently put his “cold 
powders” on the market. 


















Lamar Newsome comes up to bat in his skull-protect- 
ing headgear. Seen at right, it is worn under a cap 


Baseball Player Wears 
Protective Helmet 


LAMAR NEWSOME, infielder of the Phila- 
delphia American League baseball club, 
who was out of the line-up most of last 
year because of an injury received when 
he was struck on the head by a ball, is 
shown at the left wearing a protective hel- 
met under his regula- 
tion cap. Made of felt, 
crisscrossed on the top 
with reénforcing strips 
of tape, the head pro- 
tector is similar to 
those used in Australia 
by steeplechase jock- 
eys to protect their 
skulls if they take a 
spill in a jump. The 
skull cushion is strong 
enough to absorb the 
shock of a thrown or 
batted ball, but light 
enough to be worn 
without discomfort. It 
is believed the idea 
may be adopted widely. 


Buoy Marks Spot When Seaplane Crashes 


REFLECTING light from the ninety-one sepa- 
rate facets that make up its surface, a 
chrome-plated ball invented by Leon E. Doug- 
lass, of San Francisco, Calif., is designed to 
serve as a marker buoy for seaplanes forced 
down on the ocean or other large bodies of 
water. Kept in a special container in the 
plane, t’ 2 ball will float on the surface of the 
water after a forced ocean landing, its dia- 
mondlike surface reflecting sunlight or the 
rays of searchlights, to guide rescuers. 


Napkin Comes with Popcorn 


A NAPKIN is pro- 
vided with each box 
of buttered popcorn, 
by an invention of 
Aston L. Moore, of 
South Bend, Ind. The 
popcorn box has a 
slot through which 
the napkin may be 
extracted from its 
storage space _ be- 
tween the inside of 
the box and the oiled 
paper containing the 
popcorn, where it is 
kept free from stain. 








Reflecting marker buoy with its canvas sea anchor 
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Live-Steam Shampoo Cleans Navy Planes 


A SHAMPOO with live steam is the method 
idopted at the U.S. Naval Air Reserve Base 
it Floyd Bennett Field, Long Island, N.Y., 


to keep Navy planes spick-and-span. Mixing 


soapsuds and water, a special portable ap- 


Portable Case Holds Typist’s Aids 


TYPEWRITER paper, envelopes in several sizes, pencils, 
erasers, typewriter ribbons, carbon paper, and other typ- 
ng accessories are neatly stored in convenient form in a 
ompact, portable container designed as a companion piece 
to a portable typewriter. Paper is kept in compartments 
uilt into the top, while a drawer holds smaller items. 
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paratus creates live steam, which is sprayed 
under pressure through a nozzle onto the 
plane. All parts of the ship are thoroughly 
cleaned in this manner, the steam being harm- 
less even to exposed engine parts. 


Carried along with a portable 
typewriter, this handy case ac- 
commodates paper, envelopes, 
pencils, and other accessories. 
It is seen opened at the left 
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Thread Trimmer Fits Spool 


ATTACHED in a jiffy to the end of a spool, a tiny 
metal accessory serves to cut, point, and hold the 
thread. When the spool is empty, the cutter may 
be pried off with scissors or a screw driver and 
used again on another one. The new sewing aids 
are sold in boxes containing a liberal supply, and 
a small rivet-shaped tool for applying them, as 
shown at right, with a gentle tap from a hammer 


or any convenient substitute. 


Mixing together ingre- 
dients of the kit to get 
an "individual" perfume 


Perfume Kit Lets You Mix Your Own 


NEW and unusual odors may be 
created to suit individual fancy, 
with a perfume-blending kit just 
placed on the market. Offering a 
wide variety of ingredients from 
which to choose, it also enables 
the user to compound a number 
of standard perfumes. The outfit 
includes perfume spirits, essential 
oils, fixative, and coloring matter, 
together with all necessary appa- 
ratus for mixing, and complete 
instructions. Labels designate the 
perfume-blending materials both 
by name and by letter to aid an 
experimenter in making up a list 
of suggested formulas. The kit is 
shown in the picture at the left. 


Homemade Lawn Roller Smooths Slopes 


USING parts salvaged from old cars and 
trucks, H. W. Taylor of Danbury, Conn., has 
built the unusual lawn-rolling mac 


trated in action below. Employed 


of large estates, the one-ton apparatus can 







How the machine rolls a terrace with its 
auxiliary hand roller on a winch. On the 
level, the machine itself does the rolling 
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hine illus- 
on lawns 


cover an acre an hour, and is said to elimi- 
nate two thirds of the labor cost. An ingen- 
ious power winch mounted on one side of the 
machine makes short work of maneuvering a 
heavy roller up and down steeply sloping 
ground, which would be difficult or 
impossible to roll by hand. 
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By BERTON BRALEY 







































* Worn out? Tuckered? Weary? 
Sick of heart and soul? 
So was Admiral Peary 
But—he found the pole; 
a Bell grew fagged and tired, 
So did Watt and Morse; 
Jaded, uninspired, 
Still they kept their course, 


Great Columbus sometimes 
Found his spirit staled, 

Knew his doubtful, glum times, 
Yet he sailed and sailed. 

Shakespeare, Milton, Dante, 
Wearied, haggard, wrote 

When their strength was scanty 
Poems that we quote. 


Rete OOo oe 


When the power in you 
Is no longer fresh; 
When, if you continue, 
Mind must conquer fiesh; 
When your spirit’s breaking, 
7 | Can you struggle on, 
Trudge the last mile aching, 
Panting, spent, ‘‘all gone’’? 





All that ever mattered, 
All the true success, 

Is the fruit of battered, 
Painful weariness. 

Bridge and road and steeple, 
Light amid the murk 

—Made by tired people 
Sticking to their work! 
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F YOU have any aerial chores to be done, 
¥ Archie Baxter will do them. Baxter, : 
. former New York taxicab driver, ha: 
% become famous as the handy man of the 
© air. His light planes at Floyd Bennett 

Field, New York, have been hired for 

everything from delivering newspapers 

and advertising lunch rooms to taking up 

“bingo” prize winners and hunting stolen 

motor boats. 

Three years ago, Baxter started -his 
unique sky-chore service. Since then, his 
winged taxis and flying delivery wagons hav: 
covered tens of thousands of miles. They 
have been used by salesmen to beat rivals 
to prospects in near-by cities; by politicians 
to carry electioneering slogans over the 
“4 houses of voters; by amateur photographers 
to obtain aerial snapshots of the Statue of 
Liberty and the Empire State Building. 

One of the first odd jobs Baxter got when 
he started his service came from a young 
man whose best girl was sailing for Europe 
He wanted to fly out over New York Bay and 
wave good-bye as the vessel put out to sea 
Nowadays, requests of this kind are common- 
place. Baxter often makes several such 
flights in a week. The charge is from three 
to five dollars, depending on the length of 





At top, Archie Bax- 
ter lets a fare take 
over the controls on 
an aerial “joy ride" 


Above, a salesman is 
planning a flying 
trip to reach pros- 
pects ahead of his 
earthbound rivals 


In his tiny office at 
Floyd Bennett Field, 
Baxter interviews a 
youth who wants to 
take flying lessons 
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FROM CHASING MODEL AIRPLANES 
TO PILOTING THE CAMERA FANS, 
IT’S ALL IN THE DAY’S WORK FOR 
THIS HANDY MAN OF THE SKYWAYS 


time in the air. Sometimes, the person 
renting the plane asks to have some 
message, like ‘‘Bon Voyage Mrs. Jones,”’ 
chalked on the under side of the wing. 

Not long ago, a bathing party near 
Floyd Bennett Field saw one of its 
members sink beneath the water and 
disappear. Relatives hired Baxter to 
search for the body. Flying at reduced 
speed, he cruised back and forth until 
he located the drowned man in the 
water below. He circled over the spot 
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When a stranded plane needs a propeller or other spare port, a hurry call to Baxter brings it tise jiffy 
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Camera fans hire 
aerial taxis to try 
snapping pictures 
from high altitudes 


... and news pho- 
tographers, for get- 
ting shots like the 
Navy blimp at right 


Delivering papers 
to vacation resorts 
is a summer chore. 
are 
dropped to carriers 


The 
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until a boat put out 
from shore and _ re- 
covered the body. 

Camera clubs often 
come out to the field on 
bright Sunday morn- 
ings to try their hand 
at snapping pictures 
from the air. Baxter 
offers a prize for the 
best aerial shot made 
from one of his ‘‘jack- 
of-all-trades” mono- 
planes. The three 
things most amateurs 
want to photograph, 
he has found, are the 
Statue of Liberty, the 
Empire State Building, 
and the New York 
World’s Fair. 

A couple of summers 
ago a circulation 
battle between rival 
New York newspapers 
brought a harvest for Baxter. 
Almost daily, he flew extra 
editions out over Long Island, 
dropping bundles of papers in 
vacant lots where newsboys 
were waiting. Carrying papers 
and passengers to summer 
camps and rushing spare parts 
to grounded airplanes are other 
sources of revenue. 

When a New York theater 
recently offered free flying les- 
sons as a prize in a contest, it 
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was Baxter who taught the winner to fly. A 
midget radio receiving set installed in one of 
his training planes enables him to keep in 
touch with students making their first solos. 
All told, he has taken up more than 200 pas- 
sengers who had never touched the controls 
ot a plane before and, after a few minutes 
instructions, has let them handle the ship in 
the air. Such “‘fly-it-yourself”’ thrill rides cost 
only two dollars. For cross-country trips, 
Baxter charges from twelve to fifteen cents 
a mile. 

Patrolling oyster beds to spot poachers, 
speeding a new propeller to a stranded motor- 
boat, circling over Sheepshead Bay to spot 
schools of fish for anglers —these are some 
of the other unusual chores of Baxter’s air- 








taxi fleet. When some big news event breaks 
within a hundred miles of New York, he is 
likely to get a call to fly a reporter, pho- 
tographer, or radio commentator to the spot. 
During motor-boat races and similar sport- 
ing events, he often soars above the con- 
testants to give sports writers a first-hand 
view of the struggle. 

“Riding herd” on a flock of gas-driven 
model airplanes is another of Baxter’s aerial 
jobs. Whenever a gas-model competition is 
held in the vicnity, he is hired to stand by, 
ready to follow one of the little ships if it 
heads away on a cross-country jaunt. Re- 
cently, he trailed a six-foot monoplane for 
more than five miles. With its little gas tank 
empty, it finally landed in a marsh. 

Out of the long list of curious 
activities in which Baxter’s planes 
have been engaged, the queerest of 
all is probably a job that came in 
last winter. A foot of snow had 
fallen on Floyd Bennett Field and 
three of his ships were hired to pull 
sleds in a race across the airport. 





Commuters call the flying taxi to take 
them to and from their summer homes. 
The tiny planes can land almost anywhere 





Baxter is in grect demand at 
model-airplane meets to trail 
wandering entries. Here he is 
spotting a model hung ina tree 


Aerial advertising pays well. 
Masking tape, applied as seen 
at the right, spells out ads for 
merchants and business men 
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Concentric circles show how to arrange a well-rounded coiffure 


Hairdressing ‘Meter’ 
Eliminates Guesswork 


A DEVICE recently invented by a 
well-known New York beauty ex- 
pert is said to enable hairdressers 
to eliminate guesswork from the 
problem of designing the most flat- 
tering hair style for their women 
customers. As pictured at the left, 
the hairdresser places his customer 
in front of the unit, which consists 
of a series of evenly spaced, con- 
centric wire circles. He then notes 
where the facial contours extend 
beyond a given circle, and arranges 
the coiffure to form a perfectly bal- 
anced circular effect for the entire 
outline of the head and face. 


Artificial Flowers Made with New Kit 


MORE than forty different kinds of artificial 
flowers can easily be made with a novel flower 
kit just placed on the market. When petals 
made of a special material are placed over a 
small hole in a cardboard box, a wooden plun- 
ger is used to force their centers downward 





The realistic bunch of 
roses above was made 
with the kit. At right 
are the instructions and 
materials for making 
more than forty dif- 
ferent kinds of flowers 
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A wooden plunger is used 
to force the petals partly 
through a hole to form a 
stem, which then is bound 
with wire and colored tape 
to make a finished flower 


to form a stem, which is wrapped with green 
tape and wired into permanent shape. Card- 
board rings are employed to keep various lay- 
ers of petals apart while forming an artificial 
bloom. Complete instructions are furnished 
with the kit, which is pictured below. 
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Gongs Pace Runners in Training System 


GONGS mounted on posts spaced around a 
running track, and set off by a new control 
apparatus, form an automatic pacer for track 
athletes. For a mile run, for example, the 
gongs might be spaced at quarter-mile dis- 





He's singing a duet. This speech analyzer raises or lowers 
the pitch of words spoken into it, and does other tricks 
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tances, and the master control set to ring 
them at consecutive intervals of sixty-three 
seconds. If the gong sounded as a runner 
reached each post, he would know he was run-. 
ning at the required pace for a 4:12 mile. 


Speech Analyzer Turns 
a Solo into a Duet 


ALTHOUGH primarily intended to break 
down and analyze human speech for the 
benefit of research in telephone-communi- 
cation problems, a novel electrical instru- 
ment developed by scientists at the Bell 
Telephone Laboratories in New York 
City performs a number of amazing 
tricks. In a recent demonstration, the 
intricate electrical apparatus raised or 
lowered the pitch of words spoken into a 
microphone, reproduced with a rising in- 
flection a sentence a speaker had said 
with a falling inflection, changed the 
character of a young man’s voice into 
the quavering tones of a man of ninety, 
and made a song sung by one man come 
out of a loudspeaker as a duet. Basically, 
it was explained, the apparatus breaks 
down the human voice into the two pri- 
mary types of sound that constitute its 
raw materials, the first a hiss and the 
second a buzz. But the sound which ulti- 
mately emerges from the loudspeaker is 
not that which was spoken into the 
microphone, but is actually reconstructed 
from an artificially created hiss and buzz 
controlled by the speaker’s voice. 
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Aerial Photography with 
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mapping Cuba from the air. At | 
top, Hamburg is aiming his min- , 
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W ITH pictures hardly larger than postage one tenth the cost under ordinary methods. 





stamps, I have been air-mapping the is- How I operate my tiny camera in the air 
land of Cuba. Through the use of a miniature and how I enlarge and match the pictures 
camera instead of an orthodox large-size out- from the diminutive negatives, can best be 


fit, the expense of the work has been cut to explained by following through one of my 

latest jobs. This was air-mapping 
Fitting the enlarged photographs together. Mounted thus, they virtually the whole northern coast 
are rephotographed and enlarged again to form the final map Of Cuba, from a point west of Havana 
to Baracoa, near the eastern tip ol 
the island. 

We take off at half past six on a 
cloudless morning in a Stinson cabin 
monoplane. At 5,000 feet, we level 
off and work begins. With the plane 
traveling eighty miles an hour, I snap 
pictures at regular intervals. Extra- 
large rolls of film in my Leica permit 
me to take forty-five photographs 
without reloading. Each time, when 
I come to the last exposure, I signal 
the pilot and he circles while I load 
in fresh film. Then we set off again. 
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I am on my twelfth roll by the time 
the job is done. 

Because the wide-angle lens of my 
miniature camera takes in a greater 
area than a large-size aerial outfit, I 
am able to record as much territory 
at 5,000 feet as I could with a big 
camera at twice that altitude. Most 
of my shots are made with the camera 
set for 1/250 of a second at F/6.3. To 
cut through ground haze and increase 
the clearness of my pictures, I have a 
special filter slipped over the lens. 
And to reduce graininess in the nega- 
tives, I use fine-grain film and de- 
velop the rolls with a fine-grain for- 
mula. 

In the darkroom, after the films have 
been fixed, washed, and dried, I start 
the delicate work of enlarging and as- 
sembling the map. All pictures have 
to be matched exactly for relative size 
and color. Sometimes, during the 
flight, the plane drops fifty or 100 feet 
or shoots aloft suddenly on a rising 
current. In enlarging the pictures, it 
is necessary to compensate for differ- 
ences in altitude. 

After all the enlarging has been 
completed, the pictures are carefully 
pasted together and photographed, in 
sections, on eight by ten-inch nega- 
tives. From these negatives, twenty 
by forty-inch enlargements are pro- 
duced. These, in turn, are pasted to- 
gether to provide the final large-size 
aerial map recording all features on 
the ground in the exact scale of one 
foot to 10,000 feet. 





rt with a Miniature Camera 


Two aerial views of 
Havana. Inupper one 
the $18,000,000 Cap- 
itol is seen, Lower 
picture shows harbor 





Mounted enlarge- 
ments about to be 
rephotographed with 
a copying camera 
on eight-by-ten film 
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Handle on Doughnut 
Is Boon to Dunkers 


MAJOR hazards involved in the pop- 
ular indoor sport of dunking dough- 
nuts in hot coffee are said to be 
greatly reduced by the invention of a 
new type of “sinker’’ with a baked-in 
handle that should prove a boon to all 
dunking enthusiasts. Triangular in 
shape, the improved doughnut is fried 
around a wooden handle, making it far 
easier to maneuver in and out of a 
steaming draught of Java. 





Movie Camera in Police Car 
Puts Evidence on Film 


MOUNTED on the dashboard of his patrol car, with 
its lens pointing forward through the windshield, a 
motion-picture camera belonging to Officer R. H. 
Galbraith of the California Highway Patrol takes 
photographs of the automobiles he trails along the 
highways, making a permanent film record of any 
traffic violations for possible later use in court. 





Students Build 
Equipment for 
Engineering Lab 


UNDERGRADUATES spe- 
cializing in chemical engi- 
neering at the University 
of New Hampshire, in 
Durham, are building their 
own scientific laboratory 
equipment as part of their 
regular training. Four in- 
struments have already 
been completed, a twenty- 
foot tunnel drier and a 
meta! oven drier for use in 
testing the drying rates of 
various materials, a fluid- 
flow apparatus, and a heat 
exchanger to determine 
the rate of heat transfer 


An engineering student puts finishing touches on a laboratory oven drier when steam condenses. 
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Portable Motors Crank Racing Cars 


INSTEAD of being pushed—the usual method 
| of getting their motors started—racing cars 
entered in a fourteen-mile road race in Trip- 
oli, Libya, had their engines started by means 
of electric cranks. Mounted on portable metal 
stands set up in front of each car, specially 
geared electric motors powered by means of 


Novel Frown-Wrinkle Preventives 


SHAPED like a pair of wings, adhesive tabs just placed on 
the market as a new beauty aid are designed to prevent the 
formation of facial wrinkles and lines. Pasted on the forehead 
and around the eyes when doing any close work that tends to 
nake a person squint, the tabs hold the skin smooth and pre- 
vent the creation of tiny furrows in the face, according to the 
nanufacturer. The frown-preventing wings may also be used 
as a beauty aid while sleeping, 
being applied to the face just 
before going to bed. 
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Discouraging frowns, the winglike 
adhesive tabs prevent tiny lines 
from forming on the user's face 





cables leading off the track to a power-supply 
source were attached directly to the engine 
crankshafts, as shown in the photograph re- 
produced above. The method was found to 
save considerable time over the older system 
of getting the delicately adjusted and often 
hard-starting cars under way. 





Easy-To-Clean 
Brush Perfumes 


4 ca 
Users Hair 


BRISTLES in a sanitary hair- 
brush now available are set 
into a perforated aluminum 
base instead of the conven- 
tional wood. A handy back- 
ing slides off to facilitate 
washing, and a perfume-sat- 
urated pad can be inclosed in 
the backing to scent a per- 
son’s hair at the same time 
that it is brushed. 
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Polish Army Trains Dogs 
To String Phone Lines 


MODERN warfare may be becoming more 
and more mechanized, with tanks replacing 
cavalry and trucks doing the work of mules, 
but Polish Army authorities are now busily 
training corps of dogs for military duty. 
The war dogs are taught not only to carry 
messages and emergency supplies of food 
and ammunition, but also to haul reels of 
wire for stringing field-telephone lines. 
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How Polish soldiers put student dogs through their paces. Oval, a war dog stringing a field-telephone line 
Planes Are Parked 
Ostrich Fashion To 


Conserve Space 









LIKE ostriches hiding 
their heads in the sand, 
U.S. Army airplanes based 
at Mitchel Field, Long Is 
land, N. Y., conserve hang 
ar space by being parked 
with their motors and wings 
inside the hangar and their 
fuselages and tail surfaces 
outside, as shown at left 
Holes cut in the edges of 
the hangar doors allow 
them to close around 
plane’s fuselage, leaving 
those sections outside whic! 
in. "x . are less likely to be dam 
Not a roadside hot-dog stand, but a recl plane, parked to save space aged by wind or rain. 
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UST as musicians read the notes of a new 
song, tap and specialty dancers can read 
the steps of a new routine, when printed ac- 
cording to a system of writing dance steps in 
sheet-music form, worked out by James J. 


Petsch, of Hollywood, 
Calif. Two staves are 
employed, the top one 
for the right foot and 
the bottom one for the 
left. The steps are 
shown by special notes 
indicating the founda- 
tion steps such as 
stamp, hop, and jump, 
while time and meas- 
ures are shown as in 
regular musical nota- 
tion. The entire dance 
is divided into equal 
parts by vertical bars, 
and the bars match 
those in the musical 
accompaniment. Time 
beats—measured beats 
of equal duration, as 
in music—are marked 
above the right-foot 
staff, while the order 
in which each step is 
to be made is _ indi- 


Modern dance steps like 
this can be studied and 
practiced with “music’’ 
in which symbols rep- 
resent steps. James J. 
Petsch, inventor of the 
system, displays a sam- 
ple "dance score" below 
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cated below the left-foot staff. Reading both 
staves simultaneously, as base and treble 
staves are read in music, the dancer can 
easily work out the entire dance by hitnself 
or with a partner. 
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POSITION OF FEET 
ON FLOOR 


1 
One staff shows position of right foot, the other of left 
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Nat Fleischer compares a bulky pocket watch once 
owned by John L. Sullivan with a tiny modern time- 
piece he is adding to his collection, seen at right 


DD to the curious objects that people col- 
A lect, the timepieces picked up by Nat 
Fleischer, of New York City. For years he 
has been collecting watches that belonged to 
famous sportsmen, especially prominent prize 
fighters. Timepieces owned by practically 
every heavyweight boxing champion between 
1837 and 1939 have found their way into 


Electric Vulcanizing Iron 
Can Be Used at Home 


FooD covers, salad bags, aprons, and other 
home accessories can easily be made from 
sheets of a new rubber composition material 
by using an electric vulcanizing iron now 
available. A small wheel with a corrugated 
rim, at one end of the iron, is heated elec- 
trically and then rolled across two edges of 
the material to vulcanize them together. 





Famous Fighters’ Watches 
Form Unique Collection 





Fleischer’s odd collection, including those of 
John L. Sullivan, James J. Corbett, and Jack 
Dempsey. Dempsey’s watch is the heaviest in 
the entire collection, and once belonged t 
another world champion, Bob Fitzsimmons. 
The Sullivan timepiece indicates the date and 
the lunar periods as well as the time. 












This electric tool vulcanizes composition rubber 


This Windshield Wiper Washes It, Too 





WINDSHIELDS are auto- 
matically washed and 
scrubbed with clean water 
by a new automobile acces- 
sory available on a popular 
make of car. Turning a dash- 
board switch sends a stream 
of water from a small res- 





ervoir tank across the wind- 
shield glass, and the stand- 
ard wiper blade completes 


Turning a dashboard switch sends a stream of water across the windshield the cleaning operation. 
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Scrubbing a Sky Giant's Back 
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To put a high polish on the fuselage of the mammoth plane, this novel scrubbing method is employed 


CRUBBING the back of a huge sky giant 
is the odd task assigned to the two airport 
workers pictured in the photograph above. 
Using a long strip of soft cloth, they pull it 
back and forth over the surface of the mam- 
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moth transport to polish its metal fuselage 
to a gleaming finish in preparation for a 
flight. The plane shown is the recently com- 
pleted Douglas DC-4 transport, the largest 
land airliner ever constructed. 
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Dr. George Sheffield Oliver, of Los 
Angeles, Calif. He is engaged in the 
odd and important work of developing 
new types of earth borers for the improve- 
ment of American farms. As cattle breed- 
ers crossbreed live stock, Dr. Oliver hybri- 
dizes worms to obtain new types adapted 
to specific tasks. Crawlers developed at 
his unique “earthworm laboratory” are 
being planted in orchards and fields; they 
are feeding game birds at preserves; and 
they are boosting the profits on chicken 
ranches in various parts of the West. 
Recently, for example, he crossed a 
large English brandling with a small Cali- 
fornia orchard worm to produce a creature 
which he believes is ideally suited for 
planting in farm soil to increase crop 
yields. Another of his underworld workers 
is a ten-inch “meat worm” evolved 
for feeding frogs, chickens, game 
birds, and fish at ranches and pre- 
serves. Still a third crossbreed is a 
chubby little worm, thick and fat, 
whose total weight and bulk runs 
about thirty percent pure medicinal 
oil. If anyone has a new use for 
earthworms, Dr. Oliver will ‘make a 
worm” to fit the specific job! 
More than 1,000 species of earth- 
worms are known to science. All of 
these lowly creatures obtain food by 


‘|e Burbank of the Earthworms is 


Don’t Scorn 
the Humble Earthworm! 
This California Expert 
Says That Worms Are the 
Farmer's Best Friends 
—and He Has Proved 


It by Results! 


cs 
oh thea 






The tree at the right grew in soil planted with earthworms 
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This picture shows 
the great size of 
eggs laid by sev- 
en-months-old 
Rhode Island red 
pullets fed on the 
earthworm diet 























































By 
JOHN EDWIN 
HOGG 


Low-cost feed for 
intensive-range 
poultry raising. 
It consists of 
sprouted grain, 
earthworms, and 
the capsules of 
earthworm eggs 
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A simple, low-cost, twenty-five-bird poultry house set up by Dr. Oliver to demonstrate his perpetual- 


motion system of intensive-range feeding. The husky bird seen above is a sample of the results obtained 
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eating dirt and digesting the organic matter 

in it. The material swallowed, after being 

pulverized in their chickenlike gizzards and 

subjected to the chemical changes of di- 

gestion, is passed out in the form of castings 
nature’s original fertilizer. 

A thousand adult worms will produce ap- 
proximately fifteen pounds of castings in a 
week, and the average acre of healthy soil, 
it is estimated, contains 1,500,000 earth- 
worms. All are tiny mills turning otherwise 
waste material into plant food. Add to this 
the fact that earthworms, working to a depth 
of six and sometimes even ten feet, bring 
new dirt to the surface and that their tunnels 
provide air shafts and watering tubes for the 
soil. By breaking up the dirt continually, 
they plow and cultivate the land. 

In one of his experiments, Dr. Oliver ob- 
tained a dramatic demon- 
stration of the value of 
these creatures to plants. In 
two pots of the same size 
and filled with similar soil, 
he placed two plants. Every- 
thing was the same except 
that the earth of one pot 
contained worms, the other 
did not. Although he re- 
peated the test over and 
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Earthworm egg capsules. They are about the 


one sixteenth of an inch in diameter 


Selecting and packing breeding 
worms for shipment. Packed in 
damp peat moss in one-quart 
tins, they can be shipped any- 
where by express or parcel post 
for use in enriching farm land 


over again, invariably the plant in the pot 
containing the earthworms grew faster and 
was stronger and healthier. A million worms 
in an acre of garden soil, he estimates, are 
roughly the equivalent of three skilled gar- 
deners, working twenty-four hours a day in 
eight-hour shifts, plus ten tons of rich ma- 
nure added to the soil each year. 

Dr. Oliver’s interest in earthworms dates 
back to his boyhood on his grandfather’s 
farm in Ohio. For many years, his grand- 
father tried to convince his neighbors that 
they ought to plant earthworms as they 
planted seed. He conducted experiments to 
prove the value of worms to farm land. Later, 
when Dr. Oliver had become a prosperous 
surgeon in Fort Worth, Tex., he tried out his 
grandfather’s ideas and was amazed at the 
effect. He achieved such extraordinary suc- 

cess with anything he 
planted that friends asked 
him to improve their lawns 
and gardens. His earth- 
worm hobby became a full- 
time profession when he 
was called to California to 
advise Hollywood stars and 
other wealthy persons on 
care of their estates. 
In addition to producing 


POPULAR SCIENCE 





ew kinds of worms for special work, Dr. 
liver has developed a process for recovering 
iarthworm egg capsules from the soil and 
lanting them like grass seed where they 
re needed. He has also prepared a new kind 
f concentrated liquid fertilizer by percolat- 
ng water through earthworm castings. 

Probably the most unusual earthworm 
ctivity of all is the ‘intensive range” feed- 
ng plan worked out by Dr. Oliver for use 
n poultry farms. Worm beds are planted in 
he earth of floorless chicken coops, large 
nough to hold 100 birds. When they have 
ecome well established, grain seed is scat- 
tered over them. Ten days later, when the 
rain has sprouted, the chickens are turned 
nto half the area. They eat their fill of grain 
nd worms for a week and a half. Then they 
ire shifted to the other side of the coop while 
the first area is replanted. Thus the food sup- 
ly is maintained at slight expense. 

But that is not all. The grain-and-worm 
liet produces seeming miracles. At the age 
f five months, pullets are fully feathered. 
By seven months, they weigh five pounds and 
re producing eggs like mature hens. At the 
resent time, a number of poultry raisers in 
the west are trying this “perpetual motion” 
lan based on the work of earthworms. 


Hs Oy ee 
ore, 


a _ - bn 


How concentrated liquid earthworm fortilizer 
is prepared. Water percolates throug} tiers 
of breeding boxes, each containing 1,000 to 
3,000 earthworms, and drains into a trough 
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All-Season Quilt 
ls Air-Conditioned 


LIGHTWEIGHT quilts that will 
keep sleepers cool in summer as 
well as warm in winter, developed 
originally for use in hospitals, 
have now been placed on the 
market for the general public. 
By means of an electric fan, air 
that is artificially heated or 
chilled is blown through a flex- 
ible hose into the lining of the 
coverlet. Here the air is distrib- 
uted evenly over the entire area 
of the quilt through branching 
air ducts, finally filtering through 
the porous inner lining. 





The double carburetor installed. It cuts fuel costs on long hauls 
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Plane’s Wing Tips 
Slow Landings 


SAFE airplane landings at 
speeds as low as twenty miles 
an hour are said to be made 
possible by retractable wing tips 
invented by Charles Laurent, a 
French pilot. As pictured in the 
photograph at the left, the ex- 
tra tips are built into slots in 
the ends of the wing, and ar 
mechanically controlled so that 
they can be moved outward, 
forming extensions of the wing 
surface to increase the lateral 
stability of the plane at slow 
speeds. 





2 6 


Either warm or cool air can be fed into tubes inside this blanket 


Special Carburetor 
Uses Oil or Gas 


DESIGNED to cut the cost of 
operating truck and boat engines, 
a new double-duty carburetor 
automatically switches over from 
gasoline to furnace oil at ordi- 
nary driving speeds and back to 
gasoline whenever the motor is 
idled. A special exhaust manifold 
encircling the unit heats a minia- 
ture “cracking” plant which is 
said to change ordinary low-cost 
furnace oil into a practical fue! 
that can be fed to the engin: 
through the regular intake valves 
The change from one fuel to the 
other is controlled by a thermo 
stat. Installation of the unit is 
said to be simple. 
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uf Buddy Wagner lead- 
> ing his electric or- 
le chestra. Sound comes 
Ys from loudspeakers 
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; Each instrument has 
its dial by which he 
“1 regulates its tones 
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NSTEAD of waving a baton, Buddy Wagner, New 

York dance-band leader, twirls dials and levers 
on a control panel to mix the tones and adjust the 
volume of each section of his novel electrified or- 
chestra. Crystal pick-ups are attached to each in- 
strument, and the music produced is amplified and 
then wired to three loudspeakers set in front of 
the electric swing band, as seen in the photo- 
graph above. 


Writing Board for the Blind 
Keeps Written Lines Straight 


PARALLEL guides stretched across a writing board 
make it easy for blind persons to write legibly without 
having their lines waver and run into each other. A 
sheet of paper is placed on the board beneath the guides, 
which limit the strokes of a pencil or pen, as pictured at 
the left. The simple device was invented by a naval 
chaplain recently stricken with blindness. 


Work Glove Gives Nonskid Grip 


MADE to fit either hand, a work 
glove designed for use in fac- 
tories and industrial plants in- 
sures a strong, nonslip grip and 
at the same time affords protec- 
tion to a workman’s hand. Steel 
ribbons are woven into the leath- 
er base of the glove in such a 
way that they will not penetrate 
the leather nor loosen, even un- 
der heavy stress. The new hand 
guard is expected to prove spe- 
The blind inventor of the new writing cially valuable to steel workers 
aid for the blind demonstrates its use and others in heavy industries. 
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Novel Cigarette Holder 
Keeps Smoke from Eyes 


IF SMOKE gets in your eyes, or you are 
warned to stay away from cigarettes, you 
may welcome the solution to both these prob- 


lems adopted by the Englishman pictured 
above. Using a length of semiflexible metal 
tubing to put distance between his cigarette 
holder and its mouthpiece, he heads upwind 
to read his paper, undisturbed by falling 
ashes or eye-watering tobacco smoke. 


Liquid Rust Preventive 


AVAILABLE in four different types, a liquid 
rust preventive recently placed on the mar- 
ket is said to have many qualities not found 
in ordinary protective coatings. Easy to ap- 
ply, the coating is sprayed or brushed onto 
metal parts to prevent the formation of rust 
during shipment or storage, and can readily 
be removed if desired. 





Applying the liquid coating to metal with a spray 


Phonograph Plays Sound Film Records 


A PHONOGRAPH that ~ @& 
reproduces musical 
selections recorded on 
sound film is now be- 
ing manufactured in 
Japan. The thirty-five- 
millimeter sound film 
used with the device 
accommodates ninety 
separate sound tracks 
with a total length of 
almost three quarters 
of a mile,and provides 
continuous playing for 
thirty-six minutes, in 
contrast with an aver- 
age of four minutes 
for ordinary twelve- 
inch disk records. A 
turntable is also pro- 
vided in the instru- 
ment for reproducing 
selections not yet re- 
corded on film. 


104 





Sound film used in this phonograph plays continuously for thirty-six minutes 
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“Water hus” 


LIKE a _ streamline automobile without 
wheels, the odd “water auto’”’ shown above in 
a trial run along the Thames River in Eng- 
land, can hit a top speed of thirty-five miles 
an hour although it is driven by a motor 
rated at only nine horsepower. Designed 
especially as a police patrol boat for emer- 


NewEyeTestGauges 
Judgment of Level 


AN EYE defect that causes some 
persons to see things slanted that 
are actually level, may be the 
cause of certain types of plane 
crashes and automobile accidents, 
according to optical scientists at 
Dartmouth College, Hanover, 
N. H. A pilot suffering from this 
ailment, it is stated, might see a 
landing field on a slant and bank 
his plane accordingly on landing, 
only to find too late that the field 
was flat. To diagnose this con- 
dition, scientists of the American 
Optical Company have developed 
a special test apparatus in which 
a subject looks through eyepieces 


at a table which is tilted by 
manipulating wheels with the 
hands. When the subject has 


adjusted the table to what ap- 
pears to be a level position, the 
examiner compares this position 
with the true horizontal and thus 
checks the subject’s judgment. 
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"Is it on the level?" 
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gency work on the waterfronts of large cities, 
the craft has its engine forward and a three- 
place passenger cabin perched over the stern. 
The center windshield section forms part of a 
hatch through which entrance is made into 
the cabin, which provides all the comforts of 
a luxurious motor car. 





is the question the subject tries to answer 












A forty-inch model yacht sailing 
before a spanking breeze. Above, 
the start of a race on the lagoon 
of the Long Beach Marine Stadium 



















ARTHUR A. STUART 


N THE 
Beach, Calif.. where the world’s 
crack oarsmen and yacht skippers 
performed during the 1932 Olympic 
Games, fifty boys and girls shove their 
model yachts into the wind for the 
start of a race. On the Pacific Ocean, 


Marine Stadium at Long 


two miles off Long Beach, 
a score of the city’s older 
youngsters lie along the 
gunwales of twenty yachts, 
fighting for position as they 
approach a course marker. 
Through five classes of 
models and a dozen types of 
bay and ocean yachts, hun- 
dreds of school-age and old- 
er water enthusiasts become 
skilled yacht builders and 
sailors under a novel pro- 
gram developed by the city’s 
department of recreation. 
Two thousand young en- 
trants will sail 1,500 model 
yachts this summer. Since 
the yacht-building program 
was started in 1930, 3,000 
models ranging in length 
from twelve to fifty inches 
have been launched. Scores 
of sinkproof flat-bottom 
boats for bay sailing and 
larger ocean-goers’ bear 
these model-trained enthu- 
siasts over near-by waters. 
As director of this un- 
usual, large-scale hobby, 
Frank M. Davenport aims 
toward a single objective: 
safety on and in the water. 
“If we never win a race,” 
he declared, “at least we 
will have taught thousands 
how to build something; 
how to swim, row, and sail; 
knocked a little pep out and 
pushed a little experience 
into them.”’ But Davenport’s 
model builders have won 
more than their share of 
races, including a national 
championship. 
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From models the youthful sailors graduate into 
the Skimmer fleet. These are flat-bottomed boats 
designed for sailing in sheltered waters of a bay 


Under Davenport’s supervision, Long Beach 
boys and girls begin to learn sailing and 
boats when they are only six or seven. ‘‘Prac- 
tically every man and boy, sometime during 
his life, has wished for a boat,”’ he explains, 
vhich is the reason the model-boat shop was 
established nine years ago. 

Before gouging into his first block of wood, 
each boy must pass a swimming test. Water 
safety is constantly stressed. Then he designs 
ind shapes the hull, cuts and sews sails, 
erects the mast and other rigging. At last, 
the model complete, he sits on the workshop 
floor and studies the sails as they fill with air 
own from an electric fan. Later he sits on 
he edge of a dock and observes eddying cur- 
‘ents swirling around hulls of various shapes 
nd sizes. 

Ask any of these youngsters where he'll 
nd dead spots in the sails under shifting 
‘inds, where pressures concentrate, where 
reatest slippage occurs, and likely he’ll pop 
ut with the right answer. He goes on, work- 
ng with redwood or soft pine, to construct 
n eighteen-inch yacht, then a two-footer, 
hirty-incher, coming finally to the forty and 
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The skipper takes a lesson in aerodynamics, 
studying the effect of the wind on sails 









This is a fine example of hull construc- 
tion. At upper right, an instructor and a 
boy examine a hull. Right, rigging details 
including the sliding gear for balancing 





Young model builders studying patterns of water cur- 
rents swirling around three hulls of different shape. 
The upper photograph gives a close-up of the steer- 
ing mechanism that keeps a model ona straight course 
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fifty-inch models. The last mentioned, known 
as the Marblehead class, becomes a little 
complicated, yet the youngsters have turned 
out forty-eight of these trim sailing ships. 

Every two weeks, scores of model builders 
meet at the stadium to race their little ships. 
Each must be prepared to plunge into the 
water and swim out to his boat should she 
fall out of balance or take a wrong tack. 
Combination rowing and yachting sees them 
following the craft in rowboats, adjusting the 
sails at each turn of a triangular course. 
Thus they learn to row. 

Not long ago, some of the model builders 
observed their boats misbehaving in a spank- 
ing breeze. Around the workbench a group 
took up the problem, and shortly A. R. Lasse! 
evolved a sliding rig designed to keep the 
yachts in balance under all wind conditions 
no matter what course they might be sailing 
Now each carries along the deck a spar which 
is held by a sliding chain plate, and the mast 
and other rigging in turn slide forward and 
backward, thus making it possible to balance 
a yacht in a few seconds. 

These youngsters are constantly springing 
surprises which bring them trophies for fast 
sailing. Ted Thorsen and thirteen others rode 
into Berkeley, Calif., last year hoping to win 
the National ““M” Class title with the 50-800 
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When a boat gets into trouble in 
a race, the owner usually plunges 
n and swims out to set it right 





yachts. Thorsen had equipped his boat with a 
spinnaker and a vane gear intended to keep 
the little boat headed constantly in the pre- 
determined direction through the use of an 
airfoil connected with the rudder. 

Only Thorsen’s boat finished well the first 
day, the others wandering around the course 
like lost souls. That evening, Harold Teel sug- 
gested they rig the rest of the yachts sim- 


On triangular courses, boys row out to meet their boats at 
the turning points, to make necessary adjustments of sails 





ilarly. ‘In one night?” asked Thorsen. ‘Fast 
work, but we can finish the job before break- 
fast,” declared Teel. Fourteen yachtsmen 
turned to the job, and by sunup had com- 
pleted thirteen spinnakers and thirteen vane 
gears. As a result, Thorsen won the cham- 
pionship, and other Long Beach models placed 
second, sixth, eighth, tenth, and twelfth. 
From models, many boys and girls move 
on to sailboats; first to flat-bottom Skimmers 
within near-by Alamitos Bay, then to larger 





Girls go in for model racing too. 
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These three are about to give their midget yachts a race-horse start 
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Getting her ready for the 
water—a common sight at 
the beginning of the boat- 
ing season. Below, the hull 
of a new yacht built by a 
former model skipper is be- 
ing lowered into the bay 





yachts capable of riding out fairly heavy seas. 
Skippering a Snipe, Rainbow, Skimmer, 
Skimmerette, or Sunray becomes second na- 
ture, first learned with the self-sailing models. 

Davenport keeps his finger on the larger 
yachts, too. Nothing gives Davenport greater 
pleasure than reports that some of his former 
model builders have attained excellence in 
sailing on the high seas. Stewart Henshaw, 
who built models three years, now skippers 
a Skimmer. Fred Schenck sails his own Snipe. 
As for Harry Davis. ... 

Davenport found this boy, then aged ten, 
learning to swim in a city pool nine years 
ago. He invited Harry to try his hand at 
model building. The boy passed the Junior 
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Red Cross life-saving tests, and 
Davenport handed him a small 
block of cedar. Harry proceeded 
to hew out the hull for a fine 
twelve-inch yacht. For two years 
the boy built small sailing vessels, 
then joined the Leeway sailing 
club for a little experience as a 
mate. He continued sailing, re- 
turning occasionally to construct 
scale models of boats he was Sail- 
ing. Now he’s a_ professional 
swordfish hunter, plying hundreds 
of miles up and down the Pacific; 
“one of the best sailors off this 
coast,’”’ according to Davenport. 

Occasionally the boys encounter 
trouble. Gale Beardsley and five 
youthful companions offered to 
bring in a boat sinking near the 
Long Beach breakwater recently. 
They set out in a motor-sailer, 
and as they approached the dere- 
lict in the teeth of a forty-mile breeze, the 
propeller became fouled on the towing line. 
Young Beardsley ordered the sails up, but 
soon had to cut the wreck loose. Then his 
boat dropped its rudder. Unable to navigate, 
he saw the yacht drive against the rocks and 
begin pounding dangerously. Calmly, he or- 
dered red flares lighted. Sometime later, 
Coast Guardsmen rescued the six shivering 
boys. 

“He knew what to do and he wouldn't let 
us get scared,” reported his crew on reaching 
safety. ‘‘Finest example of self-reliance I 
know about,” said Davenport proudly. And a 
direct result of years of experience building 
and sailing models. 
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HE feasibility of ‘‘telecasting’”’ finger- 

prints for criminal identification was 

demonstrated recently in Los Angeles, 
‘alif., by the Long Beach Police Department 
‘ith the codperation of experimental tele- 
ision station W6XAO. Photographic enlarge- 
ients of fingerprints were placed before a 
levision camera, and the images broadcast 
) a receiving set in a hotel room two miles 
way, where assembled police officials studied 
ie prints on the viewing screen and tenta- 
vely identified their owners by reference to a 
le of prints. The names of the identified ‘‘sus- 
cts’’ were then telephoned to the television 
tudio and, in full view of the television 
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Fingerprints Transmitted by Television 

















Televising a photographic enlargement of a fin- 
gerprint. Left, the print as it appeared on the 
screen of the receiving instrument two miles away 


camera, the fingerprint cards were turned 
over, revealing the photographs and 
names of their owners. In each case, the 
identification was correct. 
Since the range of television at the 
present time is limited to distances under 
fifty miles, it would be impossible for police 
authorities throughout the country to televise 
fingerprints directly to the Federal Criminal 
Identification Bureau in Washington, D. C., 
but, police believe, officials in outlying cities 
could televise the prints of suspects to large 
centers, where the prints could in turn be sent 
by wire to Washington for identification. This 
process, it is held, would be much speedier 
than the present method of sending prints by 
air mail, and might enable a police depart- 
ment to hold a criminal suspect who other- 
wise might be able to free himself by legal 
means before his true and full identification 
and criminal record could be determined. 
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A visitor from the depths of space: the new comet as photographed at the Harvard Observ- 
atory on April 23, only a week after its discovery. Note the unusual structure of the tail 


By DONALD H. MENZEL 


N THE night of April 16, 1939, a Nor- 
wegian amateur astronomer named 
Hassel happened to glance skyward, 
and an unfamiliar wisp of haze in the constel- 
lation of Andromeda arrested his eye. When 
a short check-up showed that the intruder 
was a true heavenly body, Hassel realized 
that he had found a comet. He reported the 
discovery to the nearest observatory, from 
which the news was relayed to the world. 
Little or no information about Hassel is 
available at the present writing. But the 
comet he so fortunately discovered has proved 
to be the most brilliant since 1927, and per- 
haps the most widely observed since 1910, 
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when Halley’s comet spread its fanlike tail 
across the heavens. Brilliant comets are rare. 
Only a small fraction of these objects attain 
naked-eye brilliance. That of 1927 was close 
to the sun and was seen by relatively few 
people. Although Hassel’s comet cannot rank 
with Donati’s, Halley’s, or certain other great 
comets of the last century, it must neverthe- 
less be given a major rating. 

At maximum brilliance Hassel’s comet was 
only slightly fainter than the North Star. Its 
light, instead of being concentrated into 
single sharp point, was spread over quite al 
area, which made the comet appear somé 
what less brilliant than it actually was. Sev 
eral independent discoveries of the comé 
were made. Apparently it was first seen b: 
two Russian amateurs, Jurlof and Achmarot 
but the news of their discovery was not mad 
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ivailable immediately. Officially, the comet 
will be known to astronomers by the com- 
pound name of Jurlof-Achmarof-Hassel. 

In the latter part of February, and again 
n the latter part of June, the comet passed 
within a few million miles of the earth’s orbit. 
Had the earth been in the neighborhood of 
either of these positions at the proper times, 
the comet would have been a magnificent 
naked-eye object. Its head would have ap- 
peared more brilliant than the brightest star 
in the sky, and its tail would have stretched 
halfway across the heavens. Actually the 
comet never came nearer the earth than about 
70,000,000 miles. 

It is difficult to state any precise dimensions 
for the various parts of a comet. Neither 
head nor tail possesses a sharp boundary. 
Where a short photographic exposure will 
show the comet as relatively small, a long 
exposure will lead to the recording of faint 
extremities and the comet will therefore ap- 
pear larger. The comparative size shown in 
an illustration is only representative. It is 
obvious that the comet is a very extensive 
»bject. The total amount of matter in a comet 
is nevertheless extremely small. 

The comet’s head is believed to consist of a 
nucleus of meteoric matter—rocks and frag- 
ments of dust—surrounded by a tenuous aura 
of gas. The pressure exerted by sunlight up- 
on the material in this atmospheric fringe 
causes it to move away from the sun. The 
resulting effect is a cometary tail pointing 
directly away from the sun. 

The gases shot out along the tail, like the 
smoke trailing behind a locomotive, are com- 
pletely lost to the source. A comet, there- 
fore, is always losing weight. Comets that 
return frequently to the solar neighborhood 
ire quickly depleted. The tail is continuously 
hanging in form. Hassel’s comet, at certain 
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Approximate size of the new comet as compared 
with the earth and Jupiter, the largest planet 


times, has shown a remarkable tail structure. 
On at least one occasion the comet appeared 
to have two tails. The effect may, however, 
have been produced by a hollow, cone-shaped 
tail, like the fine spray from a garden hose. 

Analysis of the light from Hassel’s comet 
shows that its chemical composition is like 
that of the comets of the past. Among the 
materials present are the lethal gases cyano- 
gen and carbon monoxide. The occurrence of 
these materials in Halley’s comet, when a 
collision was imminent between it and the 
earth, gave rise to the rumor that terrestrial 
inhabitants might be asphyxiated. Nonsense! 
A comet is so nearly a perfect vacuum that 
the added quantity of the lethal materials 
would be imperceptible. 

Hassel’s comet, having passed its nearest 
points of approach to the earth and sun, is 
now receding toward the depths of trans- 
planetary space, from which it came. Its orbit 
is probably a long ellipse. Eventually, some 


thousands of years hence, it may again re- 
turn to the solar neighborhood. 





A hollow, cone-shaped tail may explain 
the comet's double streamer. The dia- 
gram at left shows the relative posi- 
tions of the earth and the comet as 
they passed in their respective orbits 
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A two-finger lever control in the 
plane's cockpit sets the tail-wheel 
brake seen at right, for a quick stop 


Novel Display “Tries On” Specs 


TO SHOW how various styles of eyeglasses will look on a 
person, the display shown below has six pairs of spectacles 
mounted on a revolving drum back of a semitransparent 
mirror. The observer, seated in front of the mirror sees a 
reflected image of himself with the glasses, visible through 
a mask screening the drum, apparently perched on his nose. 








You can see how you look in glasses without actually putting them on 
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Tail-wheel Brake for Plane 
Made from Bicycle Parts 


DESIRING a wheel brake for his light plane, a1 
ingenious Brooklyn, N.Y., flyer substituted a1 
ordinary coaster brake of the type used on bi 
cycles for the regular tail-wheel axle. Operate: 
from the cockpit by means of a control cable that 
runs back through the fuselage to the tail-whee! 
assembly, the brake will stop the plane after ; 
landing, even when there is a thirty-mile-an-hour 
following wind, and also can be used in place oi 
wheel chocks to “park”’ the grounded plane. 










Knurled Tip Keeps 
Machine Screw 
from Loosening 


SPECIALLY suited for use in 
machine parts that are subject 
to considerable vibration, a 
new type of self-locking ma 
chine screw has a cup point 
and a knurled edge that serves 
to keep the screw from work 
ing loose. The manufacture! 
also claims that the screw may 
be adjusted repeatedly without 
impairing its locking qualities 
in the least. 
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IKE a gigantic windmill that furnishes 

its own breeze, a rotating test rig 
built by aeronautical engineers of the 
Glenn L. Martin Co., of Baltimore, Md., 
makes it possible to check the perform- 
ance and flying characteristics of motors 
intended for airplanes of new design be- 
fore the ships ever leave the ground on 
their test flights. An airplane engine, 
complete with its propeller and stream- 
line cowling, is set into a nacelle in an 
airplane wing section. The latter is sup- 
ported in flying position by a wooden 
framework extending up from a turn- 
table, by means of which the running 
engine can be headed in a down, up, or 
across-wind direction. Mounted within 
an observation balcony placed on a level 
with the engine, an array of sensitive 


Rig Tests Plane Motors 
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instruments furnishes readings by which 
test engineers can analyze temperature 
and pressure conditions throughout all 
parts of the engine’s fuel, cooling, and 
lubricating systems. A crew of spe- 
cialists spends a month or more with 
each engine mounted in this rig, diagnos- 
ing and curing every fault affecting en- 
gine operation that might later cause 
trouble. Instead of leaving it to a test 
pilot to discover and report deficiencies 
in the power plant of the new ship, engi- 
neers using the rig actually produce 
many of the conditions a pilot would 
have to face in early flights. Four weeks 
of rig testing cuts down by an estimated 
third or half the number of hours of test 
flying that will be required before the 
plane is licensed for service. 
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Sensitive Meter 
Measures Light 
of Faint Stars 


EMPLOYING a light beam only 
one hundredth of an inch in di- 
ameter, a new precision instru- 
ment developed by the department 
of astronomy at Northwestern 
University, Evanston, IIl., analy- 
zes astronomical photographs to 
measure the brightness of stars 
that are 300 times fainter than 
those visible to the unaided eye, 
more than doubling the speed with 
which such measurements were 
formerly made. The device is used 
to forward a ten-year project of 
cataloguing more than 300,000 
faint red stars, only five percent 
of which have been previously 
classified. Photographs of the en- 
tire northern sky are being taken 
section by section, and then ex- 
amined in detail with the device. 





Rubber Paint for Tires 


MADE with a rubber base, a new self-vul- 
canizing paint can be used either to renew the 
appearance of white side walls on tires, or to 
make black side walls white. Applied with a 
brush, the new paint dries quickly and can be 
washed with soap and water, with no danger 
of the paint losing its original whiteness. The 
product will not crack or chip, since it is 
elastic and flexes with tire movements. 
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Measuring the intensity of a faint star at Northwestern University 


Drill-Press ““Wiggler”’ 
Locates Center Marks 


WITH an ingenious ‘“‘wiggler” it is a simple 
matter to locate centers accurately when 
drilling holes in machined parts withea verti- 
cal drill press. First, the work is centered by 
eye. Then the wiggler, consisting of a spring- 
tensioned pointer which fits in the drill-press 
chuck, is brought into contact with the center 
mark and the drill-press spindle is revolved. 
Any wiggle of the spring-tensioned pointer 
indicates that the work is off center and ad- 
justments can be made until it runs true. 





wae: 


If the pointer wiggles, the work is off center 
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Robot Rowboat Aids Sea Rescues 


oe ae 


The "electric fish” on its launch- 
ing dolly, Right, controlling its 
movements from the switch box on 
the shore, by means of the cable 


N THE California coast, 
O near San Francisco, the 
other day, a ten-foot, battery- 
driven fish charged through 
the breaking surf in a success- 
ful demonstration of a new aid 
to life saving. Behind the craft 
trailed a slender electric cable. 
By operating controls at the 
shore end of this cable, the in- 
ventor was able to maneuver 
the “electric fish” in any de- 
sired direction. Representa- 
tives of the U. S. Coast Guard were inter- 
ested spectators at the tests. Because the 
raft is unmanned and can be guided from a 
safe vantage point on shore, it offers dra- 
matic possibilities for carrying lines to dis- 
tressed vessels without risking lives. Its 
range is far greater than the most modern 
Lyle gun, so lines can be sent to ships be- 
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yond the reach of present shooting methods. 


Known as the “Rice Runner,’ the new res- 
cue boat is shaped like a torpedo. Both the 
batteries and the electric motors which drive 
the craft are housed in the water-tight hull. 
Consequently, the little vessel can plunge like 
a submarine through roaring waves during a 
storm without being disabled. 
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Inner Tubes Support New Surf Mattress 


Two automobile inner tubes 
inflated within the fabric 
outer casing give a swim- 
mer adequate support and 
can stand rough treatment. 
Punctures are easily repaired 


- * 


—_ 


Tl ed tes le 


20.26.00 


dees = a 





UOYED UP by two automobile-type 


. iy 
inner tubes, a new “surf mattress” ——— aa 
provides a wide variety of water sport. _ 


As a surfboard, it may be ridden lying 
down, or sitting astride as if on horse- 
back. Its figure-8 design makes it easy for 
the most timorous bather to cling to, even 
in very rough water. With a paddle, it may matches. Vents in the canvas cover, by ad- 
be propelled like a boat. Sitting or kneeling mitting ‘‘water ballast,” make it difficult to 
on a pair of the mattresses, bathers armed capsize. If one tube should spring a leak, the 
with padded poles may stage exciting tilting other has ample buoyancy to support an adult. 


"Tulip" Bouquets 
Are Easily Made 
from Eggshells 


SAVE those breakfast egg- 
shells—and turn them into 
a bouquet of flowers! At 
left, the originator of the 
*. stunt shows how it’s done 
. First, apply a decorative 
ring of colored sealing wax 
all the way around the 
jagged edge. Then, with 
more wax, attach each shell 
"* to a painted twig that 
serves as a stem. Finally, 
paint the shells inside and 
out with gay hues. The re- 
sult is a vaseful of hand- 
some, realistic artificial 
tulips that will astonish 
. your friends when displayed 
Sealing wax, paint, and eggshells are the only materials of the flowers On your living-room table. 
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EIGHTY-FIVE percent of the cost of a bat- 
tleship is for labor. 


EBONY is not always black. 





FALLING asleep usually occurs in five 


different stages. 





PICTURES on some hospital walls are now 
being changed frequently as an aid to re- 
lieving the monotony for patients. 


HOW ABOUT 
{i > SOME MOVIES /\ 
a! yp OF SALLY . . = 





NURSERIES now sell young trees grafted 
to produce five different kinds of apples. 


BATS breathe only nine times an hour 
when hibernating; at the rate of 12,000 
times an hour during moments of great 
activity. 


PERFUMES have been known to stop 
wrist watches by affecting the lubricating 
oil within the mechanism. 


EGGS with red-orange yolks are laid 


when hens are fed lobster shells. 


BE FEEDING US 
FLAGS FOR 
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LOST RIVER, in Indiana, appears and dis- 
appears five times in its short course. 

ONE SHOT killed 24,000 crows when 
Illinois officials recently dynamited an is- 
land in the Mississippi where the birds 
roosted at night. 





RUSSIA has 12,000 women scientists. 


SWING MUSIC is being used at a U. S. 
naval base in Hawaii to give rhythm to 
cargo handlers and prevent accidents in 
loading munitions. 
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Novel Eyeglass Sunshade 


PATTERNED after the lens shade on his 
camera, the novel eye shade shown above has 
been devised by a student at Louisiana State 
Normal College. Fellow students declare his 
invention reduces eyestrain in studying. It 
consists of two conical shades fastened on 
spectacle frames and worn like eyeglasses. 


Gauge for Machinists 
Measures Small Holes 


A NEW type of precision gauge for internal 
measurements, introduced by a leading tool- 
maker, accurately gives the diameter of 
small holes in machinery. By turning a 
knurled knob at one end of the gauge, a split 
ball at the other end is expanded, until the 
sense of touch indicates a close fit. The 
gauge is then withdrawn from the hole, and 
the measurement transferred to a microme- 
ter. A complete set of four gauges, shown be- 
low, will measure holes ranging in diameter 
from one eighth to one half of an inch. 





Turning a knob expands a split ball inside the hole 
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By ANDREW R. BOONE 


INIATURE rooms of brass and fiber 
board, fashioned in a strange array of 
shapes, are helping to solve mysteries 
of sound in an underground laboratory at 
Los Angeles, Calif. Some of the models might 
be small-scale reproductions of your living 
room, or of a theater auditorium. Others, in 
queer geometrical patterns like parallelo- 
grams and trapezoids, suggest rooms such 
as a futuristic designer might create. 
Using an oscillator, an electric device that 
emits a pure musical tone of a desired pitch, 
Dr. Richard H. Bolt, of the University of 
California, fills a miniature room with sound 
just as a singer or musician might do in a 
full-sized concert hall. Then, by shifting the 
model about a stationary microphone con- 
nected to sound-measuring apparatus, he 
charts the loudness of the musical tone in 
each part of the model room. 
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MODEL ROOMS SHOW 
HOW SOUND BEHAVES 


Dr. Richard H. Bolt with 
equipment he used in prov- 
ing that sound is not dis- 
persed evenly in a small 
room. The diagram below 
shows sound patterns cre- 
ated in the model room seen 
being assembled in the oval 


Once it was imagined that sound diffused 
equally in all directions, on entering a room, 
and could be heard as well at one place as at 
another. In practice, expensive alterations 
have often been required in completed build- 
ings to attain this ideal. Fundamental studies 
of the behavior of sound, now being carried 
on by Dr. Bolt and his colleague, Dr. Vern O 
Knudsen, will help to determine the proper 
design in advance. 

When a test on a model room is completed 
Dr. Bolt records the results in a drawing 
crisscrossed by wavy lines, resembling thos‘ 
of a contour map and showing the “hills” an 
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NOISE ELIMINATORS : 


A two-foot-square tank and 
a sound maker, shown at the 
right, revealed how air and 
certain gases deaden noise. 
Below, wire-mesh cylinders 
packed in mineral wool car- 
ry air but ‘reduce sounds 


valleys’”’ of sound intensity. Solid lines con- 
1ect test points where the loudness is equal, 
ind accompanying numbers show how far it 
xceeds an arbitrary standard in the units 
<nown as decibels. High-numbered lines, 
vhere the sound is loudest, may in extreme 


” 


ases be ‘‘whispering galleries.’”’ Dotted lines 
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with minus numbers repre- 
sent ‘‘dead” spots, like a 
theater seat where you can 
scarcely hear a word that is 
spoken on the stage. The 
fault cannot be corrected 
merely by changing the shape 
of a room, hit-or-miss, since 
Dr. Bolt’s tests show that 
eliminating a ‘‘zone of silence”’ 
in one place may often set 
up a new one in another. 
The new studies are provid- 
ing data for averting this. 

Experiments on a larger scale confirm the 
tests with miniature rooms. Step down a 
passageway from the model-testing labora- 
tory, and you will come to a “‘floating’’ room 
that rests upon a composite foundation of 
concrete, sand, and cork. An air space sepa- 
rates its foot-thick walls and ceiling from an 
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outer concrete room. You enter, and its steel 
doors are closed. Now you could scarcely 
hear a cannon fired outside, but the buzzing 
of a fly in the room would be amplified almost 
to the roar of an airplane. The rigid walls 
of this ‘live room,” as the experimenters call 
it, are surfaced with shellac to make sounds 
echo and reécho as long as possible. 

Dr. Bolt turns on a loudspeaker standing 
in a corner. It emits a sustained tone two 
octaves below middle C. While the sound 
continues, you walk diagonally across the 
room. At the corners of the chamber, the 
sound seems as much as four times as loud 
as at the center. This is the typical behavior 
of sound waves in a room, as shown by his 
models, Dr. Bolt explains. 


He shuts off the loudspeaker. It takes 


exactly eleven seconds for the echoes to die 
away. That is “reverberation,” you are told. 
Too much of it spoils any advantage gained 
in loudness, by making a speaker’s words 
impossible to understand; you could hear him 
more plainly in the open air. Reverberation 
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IN A SOUNDPROOFED 
CONCRETE CHAMBER, 


Drs. Bolt and Knudsen test a ‘ 
noise-absorbing material. At @ 
right, close-up view of a 
noise baffle made from 8,000 
hollow straws taped together 
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is reduced by putting any 
sound - absorbing mate- 
rial in the room. So per- 
fect is the test chamber 
that even a hat, placed 
on the floor, observably 
diminishes the reverber- 
ation time. 

There is a test to 
be made on a newly de- 
veloped sound-absorbing 
material. A sixteen-foot 
square of it is laid on 
the floor. A wailing blast 
of sound from the speaker is suddenly cut off. 
In eight seconds the sound dies away—three 
seconds faster than before. Where did it 
go? ‘These blocks are porous,” explains 
Dr. Knudsen. “When a wave of sound hits 
them, it dashes into the holes like a breaker 
into rock caves on the seacoast. The energy 
is spent in tumbling about, and is converted 
into heat.’’ You wonder if this suggests the 
possibility of heating with sound waves, but 
you are soon disillusioned: “Two million men 
speaking at once would furnish as much heat 
as a single 100-watt electric-light bulb.” 





ALKING farther down a long, dark 
i spree you come to the experiment- 
ers’ “dead room.’ Unlike the “live room,’ 
this test chamber kills sound almost as soon 
as it is created. Burlap-covered frames, con 
taining padding of mineral wool, make 
only one thirtieth as reverberant as the othe! 

A huge parabolic reflector in the ‘dea 

room” projects sound in a beam, like that « 
a searchlight. A four-foot square of presse 
redwood bark is placed at an angle to thi 
beam, for a test. An assistant holds a micro 
phone to pick up and record the reflecte 












POPULAR SCIENCI 











sounc 
terial 
At 
wave 
heate 
a val 
that 
teria! 
reasc 
that 
longe 
in Cl 
size 
due 
that 
sible 
mad 
On 
for | 
was 
blov 
pect 
riun 
a st 











sound. He finds that the sample of wall ma- 
terial absorbs half the sound that strikes it. 

At the hands of these investigators, sound 
waves are measured, mixed, steamed, dried, 
heated, and cooled like so much spaghetti in 
a vat. Some time ago, Dr. Knudsen found 
that results of sound tests on the same ma- 
terial varied from day to day. Seeking the 
reason, he discovered an unsuspected fact— 
that high-pitched sounds remain audible 
longer on damp days than on dry ones. Tests 
in cubical steel chambers of two to six-foot 
size proved that the phenomenon was not 
due to effects of humidity on the walls, but 
that the moist air itself was directly respon- 
sible; the molecules of water vapor in it 
made the difference. 

Odd problems come to the sound wizards 
for solution. Not long ago, a large building 
was constructed in Los Angeles. When the 
blowers of its ventilating system were started, 
peculiar whistling noises entered its audito- 
rium. Dr. Knudsen investigated, and designed 
1 sound-absorbing duct, consisting of thirty 













SOUND IS DIRECTED LIKE LIGHT 


n a narrow beam with this "parabolic" re- 
ector developed by the experimenters for 
heir research. Right, a student “‘listens'' 
to two vibrating concrete blocks, separated 
y padding, to measure transmitted motion 
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large-mesh wire cylinders packed in mineral 
wool. Sections of this construction, placed 
in the air outlets, banished the noises that 
had threatened to annoy audiences and make 
programs inaudible. 

These supersleuths of the sound chambers 
do not confine their researches t6 sounds you 
can hear. They may investigate vibrations 
too high or low pitched for the human ear 
to detect. Since the science of acous‘:ics em- 
braces all mechanical vibrations, the investi- 
gators are seeking better ways to insulate 
buildings against those of traffic and ma- 
chinery. 

A slab of concrete, supported upon another 
by several layers of cork, aids this study. 
As a motor shakes the lower block, a young 
physicist holds a pick-up device alternately 
against the two blocks. “Sometimes,” he 
says, ‘too much insulating material is as 
bad as too little.” He removes part of the 
cork, and soon the upper slab appears to be 
motionless. Though this might not seem a 
problem in sound, it represents a study in 

acoustics, solution of which may mean the 
difference between bodily comfort and 
fatigue for thousands of workers in fac- 
tories where machines throb and whir 
from dawn until dusk. 


























Roller-skating de luxe. The hollow frame holds a hockey stick cutting blade is inserted through the slot 


Musical Cake 


IF YOU start to cut the first 
slice of your birthday cake, 
and the cake suddenly begins 
to play a tune, don't be 
alarmed. It’s probably a mu- 
sical cake of the kind intro- 
duced recently by a Brook- 
lyn, N. Y., bakery. A diminu- 
tive music box is embedded 
in the bottom of the cake, and 
set off when a string is cut 
with the knife that cuts into 
the cake. Eighteen separate 
tunes are available, ranging 
from “Rockabye Baby” all 
the way to “Who's Afraid of 
the Big, Bad Wolf?” 
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Third Skate Lets You 
Coast Sitting Down 


A THIRD skate designed for use with 
a hockey stick has a long, handlelike 
extension provided with an adjustable 
saddle which permits the roller-skater 
to coast sitting down, as pictured in the 
photograph at the left. A built-in brake, 
operated by means of a convenient 
hand lever, enables the coaster to slow 
down or stop easily. The hockey stick 
can be removed for use. 


Machine-Belt Cutter 
Gives Square Ends 


HANDLING leather, fabric, or rubber 
belts up to eight inches in width, a spe- 
cial knife unit now available insures ac- 
curate square ends when cutting a ma- 
chine belt. The unit holds the belt snug- 
ly against a side guide, and the hand- 
operated knife is inserted through a slot 
that acts as a cutting guide. 





With the belt held snugly against a guide, a 


Plays a Tune 


Cut yourself a piece of cake and 
face the music. Below is the tiny 
music box that starts playing when 











the cake knife severs the string 
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ROBING the sky with a 

soundless, invisible beam, 
an ingenious electric ap- 
paratus recently demon- 
strated at Floyd Bennett 
Field, Long Island, N.Y., by 
its inventor, Harry Dickens, 
spots the location of air- 
planes in flight, even though 
darkness, rain, fog, or snow 
make them invisible from 
the ground. Housed in a 
streamline shell of alumi- 
num, with an odd antenna- 
like device perched on top, 
the device employs three 
radio tubes, a circuit of spe- 
cial design, a voltmeter, and 
a power supply consisting 
of dry-cell batteries furnishing a total of 180 
volts. Although its operating details are 
secret, it is believed that the unit projects a 
slender directional radio beam. When this 
strikes an object, such as a plane, part of the 
energy of the beam is reflected back to its 
source, causing the voltmeter needle to fluc- 
tuate, thus indicating the presence of the 
plane in the direction toward which the ap- 
paratus is pointed. Taken aloft in a recent 
test demonstration, the device successfully 
picked out the Trylon tower at the New York 
World’s Fair from a distance of fourteen 
miles and an altitude of 3,000 feet. Obviously 
of great military value in antiaircraft de- 
fense, the device could also be used to avoid 
collisions between planes in the air, or ships 
at sea, and should make it impossible for an 
airplane pilot to crack up a plane against the 
fog-shrouded side of a lofty peak. 
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Detector mounted in a plane 
for a test. It responded to 
objects fourteen miles away 





As a passing plane crosses 
the projected beam, it is 
reported by the voltmeter 
seen on the ground at left 


Magnifier Fits on Pencil 


SLIPPED onto the eraser end of a pencil, a 
small magnifying glass just placed on the 
market should prove handy to hobbyists in- 
terested in stamp collecting, photography, 
geology, and other fields. 





The pencil serves as handle for the magnifying glass 
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Each assemblyman has his voting buttons (circle, below) 
on his desk. Red or green light on roster shows his vote 


lectric Vote Counter 


SPEEDS LEGISLATION 


OTING on bills introduced in the Wisconsin State 

Assembly in Madison is speeded by an electric 

vote counter and tabulator installed to eliminate 
tedious and time-consuming roll calls. Set up at a 
total cost of $40,000, the intricate apparatus, employ- 
ing thousands of sensitive electrical relays and 
switches, enables assembly members to vote by press- 
ing a button, tabulates the totals of those in favor of 
and those opposed to a proposed measure, and even 
punches out a record of the vote for the legislative 
archives, showing how each member voted on the 
proposition. When a vote is called for, the clerk of the 
assembly presses a master button which “opens the 
rolls."” Members select the “aye” or “nay” button from 
a circular panel installed on each desk. The results 
are revealed instantly on two electric signboards, one 
on each side of the chamber, by means of green and 
red lights, representing affirmative and negative votes, 
which flash opposite assemblymen’s names on the 
board. At the same time, a counting device figures the 
totals, after which a permanent record is punched 
out. If a member inadvertently presses the wrong but- 
ton, or wishes to change his vote before the rolls are 
closed, he can press a release button on the panel, 
which wipes his vote from the record, and vote again. 
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A tally sheet aft- 
er assemblymen 
have voted. Right, 
total indicator 
on clerk's desk 


The chief clerk of the Wiscon- 
sin State Assembly opens the 
roll for a record vote, while 
the voting-machine operator be- 
side him mans the controls. In 
addition to saving time, the ap- 
paratus avoids danger of errors 
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Roof-Top Attachment Makes 
Any Car an Ambulance 


IN EMERGENCIES, any 
sedan-type automobile 
can act as an impro- 
vised ambulance, with 
no alterations, drilling, 
or even damage to the 
finish of the car, by the 
use of a device invented 
by H. C. Lunt, of 
Cheshire, England. <A 
wooden framework, at- 
tached to the top of a 
car by means of auto- 
matic locking devices, 
is constructed to accom- 
modate two stretchers 
of regulation size. 
Straps hold patients 
securely in place during 
their car-top ride to 
the hospital in the novel 
emergency ambulance. 
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Automatic locking 
devices hold the 
frame on a car roof 


Rotary Screens Keep Fish out of Canals 


TO PREVENT young salmon, headed down- 
stream in the Yakima River, in Washington, 
on their way to the Pacific ocean, from being 
sidetracked into irrigation canals leading off 
from the river, the U. S. Bureau of Fisheries 
has blocked the canal entrances with what is 
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Young salmon are detoured away from irrigation canals by these screens, which revolve to avoid being clogged 


said to be the largest battery of rotary 
screens in existence. Their passage blocked 
by the screens, the fish are led through by- 
pass canals back into the river to continue 
their seaward journey. The screens are 
turned to prevent them from clogging. 
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The diagram below shows the arrangement 
of apparatus by which racing light beams 
are made to register their own velocity 
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TREAKING back and forth across a 

small laboratory room and hallway at 
Harvard University, nearly 2,000,000 times 
a second, light rays are being made to check 
their own velocity in a new light speedometer 
believed to be the most accurate ever built. 
Developed by Dr. Wilmer C. Anderson, the 
new instrument can check this fastest velocity 
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in the universe with an error of less than two 
and a half miles a second—about five miles a 
second closer than the device of the late Dr. 
A. A. Michelson, which employed rapidly ro- 
tating mirrors and a mile-long vacuum tube. 

For 300 years scientists have been grap- 
pling with the problem of timing the speed of 
light waves. The Italian astronomer Galileo 
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Dr. Wilmer C. Anderson in the small laboratory at Harvard University where he has achieved the 300- 
year-old dream of science by putting an accurate stop watch on the fastest thing on earth. Inset shows 
the photographic record of light intensity that gives the final clew on which he bases his calculations 


made the first attempt by trying to measure 
visually the time taken for lamplight to travel 
the distance between two mountain tops. 
Olaus Roemer, a Danish scientist, made the 
first successful measurement, in 1678, by ob- 
serving that the light from the moons of 
Jupiter took about twenty-two minutes to 
cross the earth’s orbit. He concluded that 
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light traveled about 192,000 miles in a second. 

During the last fifty years, increasingly 
precise measurements have been obtained by 
laboratory methods, utilizing rapidly rotating 
mirror systems and beams of light reflected 
back and forth along lengthy paths. Strange- 
ly enough, however, the results of these meas- 
urements have been highly irregular, varying 
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as much as several hundred miles in a second. 

The Anderson apparatus differs from all 
preceding light speedometers in that it has 
no rotating mechanical parts, that it has a 
comparatively short light path, and that 
visual observation is not necessary—the light 
itself being forced to help take the record. 

The beam of light to be measured originates 
in a 1,000-watt projection lamp, from which 
it passes through a Kerr cell, a sensitive mod- 
ulating device which causes the intensity of 
the beam to fluctuate from bright to dim 
19,200,000 times a second. With the frequency 
of the manufactured light waves known, the 
chief problem is to determine the exact length 
of these waves. For velocity is merely fre- 
quency multiplied by wave length. 

The fluctuating beam is split in two by a 
thinly silvered mirror placed at an angle 
across the light path. By means of a system 
of mirrors, one part of the beam is made to 
streak back and forth, across the room and 
down an adjoining hallway, over an optical 
race track about 185 yards long. 

The other half of the beam is directed over 
a shorter path, about two yards long, the 
length of which is slowly varied by means of 





a precision screw during each measurement 

After traveling their different courses, the 
two beams are finally brought together again, 
and the combined beam focused on a photo- 
electric cell which translates the light inten- 
sity into electrical impulses. The intensity of 
these impulses is automatically recorded on a 
strip of photographic paper which travels 
synchronously with the short-path mirror. 

The basic clew to the wave length is given 
by the intensity of this reunited light. Be- 
cause of the differences in the course lengths, 
the bright peaks and the dim valleys of the 
two beams no longer coincide. By varying 
the length of the short path, a point is reached 
at which the bright spots of one beam reach 
the cell at the same instant as the dark spots 
of the other. At this point they cancel each 
other, and produce a minimum fluctuation. 

At minimum intensity the long-path beam 
is entering the cell exactly twenty-three half 
wave lengths behind the short-path beam. By 
dividing the difference of the two path lengths 
by this lag, the precise wave length is found. 
Multiply this wave length by the frequency, 
19,200,000, and the answer, 186,264 miles a 
second, is the speed of light. 


Beard Clinic Maps Strategy for Shaving 







OW men should manipulate their razors 

to give themselves a smooth, clean shave 
is explained by dermatologists at the New 
York World’s Fair after a facial examination 
with an ingenious apparatus. On human faces, 
the experts say, the beard grows in different 
directions, which should be followed by the 
shaver as he uses his razor. To determine 
hair directions on a subject, a dermatologist 
observes the face through a magnifying glass 
fitted with a light-polarizing screen. Colored 
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A dermatologist studying direction of 
hair growth under a subject's skin. The 
chart below tells how he should shave 


: j Tine wal 
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a 


| 


lights then enable him to look below the skin 
surface of a clean-shaven visitor and study 
the direction of beard growth on all parts of 
his face. Findings are marked on a chart. 
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New Instrument Makes 
Eye Muscles Stronger 


ALTHOUGH it might well be some par- 
ticularly avid photographic fan having 
quite a bit of difficulty focusing his can- 
did camera, the odd photograph above 
actually shows a patient strengthening 
his eyes with the aid of a new optical in- 
strument developed recently by scientists 
attached to the research staff of the 
American Optical Company, in South- 
bridge, Mass. An ingenious and compli- 
cated arrangement of mirrors, lenses, 
and lights that combine to produce stereo- 
scopic images, the apparatus is designed to 
put the human eye through a series of 
strengthening movements and thus build up 
weak eye muscles that are often the cause of 
crossed eyes and other defects of human vi- 


Simple Exercising Device 


Copies Tiger’s Stretch 


DUPLICATING the relaxing stretch of a jungle 
cat, a new exercising device consists simply of 
two rubber knee pads and a handlebar that slides 
along a horizontal metal tube placed at floor level. 
The user presses the handlebar forward until the 


body is in a prone position, and then returns 
to the starting position with the help of a 
spring built into the tube. 


This is how you look as 
you use the new instru- 
ment below tostrengthen 
the muscles of the eyes 


sion. At the right, above, is another view of 
the stereoscopic optical machine which Dr. 
J. F. Neumueller, one of the research scien- 
tists associated in the development of the 
corrective apparatus, is adjusting for the 
benefit of a patient behind the instrument. 


The handlebar slides 
along a metal tube 
until the body is prone 
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LATEST TIMESAVERS 


Novel Filtering Device 
Keeps Developer Clean 


RESEMBLING a large hourglass, the appara- 
tus shown above filters unwanted solids from 
developing solutions. One of its two identical 
bottles is filled with the solution. The other 
bottle is placed on top of it and screwed in 
place with a special filtering cap. The bottles 
are inverted and the solution filters through. 


Switch for control 
of photoflood volt- 
age while focusing 


How the device is used to cut beveled 
"windows" in picture-mounting mats. 
Rulers guide the knife-blade cutter 


Mat Cutter Simplifies 
Photograph Mounting 


BEVELED-EDGE mats for mounting photo- 
graphs can be cut easily and accurately with 
the cutter illustrated above. The cutting tool 
is guided by a carrier which slides along a rail 
locked in the desired position. As the carrier 
moves only between predetermined points, 
fixed by means of attached rulers, it is a 
simple matter to cut the opening to any size. 


Enlarger-Lamp Regulator 


HARDLY larger than the palm of your hand, 
a combination voltage regulator and volt- 
meter permits darkroom workers to use their 
enlargers at the rated voltages. Variations 
in voltage, laboratory ’ 
tests have shown, often 
are responsible for lack 
of uniformity in en- 
largements. The new 
regulator permits line 
voltages to be increased 
or decreased in small 
steps so that a uniform 
voltage can be applied 
to the enlarger lamp. 


“High-Low” Photoflood Switch 


THF life of a photofiood lamp is said to be increased 
1,000 percent or more by use of a compact new switch 
which reduces the current to half the line voltage when 
the lamp is being used for focusing. By flipping the 
toggle switch, the photographer can send all the current 
to the lamp and give it maximum brilliance while the 
exposure is made. The unit eliminates bothersome heat 
and glare during picture-making preparations. 
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FOR CAMERA FANS 


New Midget Camera Boasts 
Built-In Flash Equipment 


WITH a photoflash reflector and a steadying 
handle as part of its regular equipment, a new 
inexpensive miniature camera has been de- 
signed to reduce night photography to its 
simplest terms. In taking after-dark pictures, 
no adjustments are necessary as the focus and 
the exposure are fixed. Releasing the shutter 
sets off the flash bulb while the lens is open. 
Supersensitive 35-millimeter film is used for 
night work. For daylight pictures, without the 
flash bulbs, a slightly slower film is used. 
Batteries are housed in the camera body. 


Safety Loader for Bulk Film 


SPEEDY and safe loading of bulk 35-millimeter film into 
magazines for miniature-camera use is accomplished with 
the aid of a new light-tight container recently placed on the 
market. The unit holds 300 feet of bulk film. By inserting 


Loading bulk film for min- 
iature-camera use. Right, 
note footage indicator 


Handy Hypo-Detecting Chemical 
Tells When Films Are Washed 


PROVIDING a quick and accurate means of determin- 
ing if traces of hypo remain on prints and negatives 
after they have been washed, a compact chemical kit 
is a recent addition to the equipment available for 
amateur photographers. If hypo, used for fixing the 
image of a negative or print, is not washed away 
completely, it produces brown stains later on. The 
new kit contains a powerful chemical reagent. One 
drop placed in a test tube containing water turns the 
water blue-black. Into this dark fluid 
the last water draining from a washed 
print or negative is permitted to drip. 
If it contains hypo, the fluid in the tube 
becomes clear. The reagent will react 
toone partof hypo in 50,000 parts water. 
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an empty magazine into a small 
chamber and operating a crank, the 
amateur can wind sufficient film for 
thirty-six exposures into the maga- 
zine. At any time, by a glance at 
two meters on the side, he can tell 
exactly how much bulk film is left 
in the holder and how much has 
been loaded into the magazine. An 
external knob permits closing of 
the magazine for removal. When 
the magazine chamber is open, a 
light-tight lock protects the film in 
the loader from fogging. 


The presence of 
hypo makes the 
liquid colorless 


The hypo-detecting kit 
contains the special 
test fluid, test 
and a medicine dropper 


tube, 
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Here's your chance to see how much you know. Try to pick out the one correct statement in each 
of the paragraphs below. 





Photoflood lamps owe their brilliant light 

to (a) mercury vapor (b/) an exceedingly 
high vacuum produced by a newly invented 
pump (c) overloading of the filament. 


? An octahedron is (a) a baby octopus (b) 
a man between eighty and ninety years 
old (c) a geometrical figure. 


3 Poppet valves are found (a) on steam ra- 
diators (b) in the heart (c/ on cornets 
(d) in automobile engines. 


4 Like poles of magnets (a) 
other (b) repel each other (c/ 
other. 


attract each 
heat each 


5 The place on a radio dial where you will 

find your favorite station depends upon 
its (a) distance (b) frequency (c) direction 
(d) power. 


6 To square any number, you (a) double it 

(b) multiply it by itself (c) write it inside 
a rectangle /d)/ discard all figures after the 
decimal point. 


- “Foot candles” is the name given to (a) 

torches carried in relays by Olympic run- 
ners (b) units for expressing brightness of 
illumination (c) candles burned by the an- 
cients to measure the passing of time. 


8 An underwriters’ knot is used to (a) se- 
cure heavy loads on pack animals (b) tie 
sheets together to escape from a window of a 
burning building (c) prevent an electric-ap- 
pliance cord from loosening at the plug. 


9 The largest planet of the solar system is 
the 


(a) earth (b) Mars (c) Pluto (d) 
Jupiter (e) Mercury. 
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If you get sixteen right, you're doing well. 








Answers are on page 230 


] Increasing the diameter of an electric 

wire will (a) increase the resistance (b/) 
decrease the resistance (c) have no effect up- 
on the resistance. 


1] The strange animal that is a mammal, 

has webbed feet and a bill like a duck’s, 
and lays eggs is called a (a) platypus (b) 
okapi (c) wallaby (d/) bongo. 


y An interferometer may be used to (a) 

detect illegal football plays (b) deter- 

mine the diameters of stars (c/) measure the 
interference between radio stations. 


] Household electric fuses are rated and 

marked according to their (a) useful 
life (b) candle power (c) amperage (d) heat 
of fusion. 


14 Weather strips are (a) fastenings for 
reefing a sail (b/) meteorological bulle- 

tins for aviators (c) material for closing 

chinks around windows and doors. 

] 5 The science that artillerymen must know 
about is called (a) acoustics (b) ballis- 

tics (c) acrostics (d) semantics. 


16 The British flag is commonly called the 
(a) Jolly Roger (b) Big Bertha (c) Long 

Tom (d/) Union Jack /e) blue peter. 

17 A galvanometer can be converted into 
an ammeter by adding a (a) battery (b) 

spark coil (c) buzzer (d) shunt (e) condenser. 

18 A flux is used, in soldering, to (a) lower 
the melting point of the solder (b) pro- 

vide a material that will conduct electricity 


across the finished joint (c) protect parts 
from oxidation. 
] A cycloid is (a) a small cyclone (b) the 


curved path traversed by a point on a 
rolling wheel (c) the interval between mini- 
mum and maximum sunspot activity (d) an 
instrument to measure the frequency of al- 
ternating current. 


2? Potassium nitrate is sometimes called 

(a) calomel (b/ orpiment (c) sal am- 
moniac (d) Glauber’s salt (e) gypsum /(f) 
saltpeter. 
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Un-Natural History -%... 


MOST VALUABLE BIRD IN THE WORLD 15 THE 
PERUVIAN CORMORANT/ COUNTLESS MILLIONS OF 





COAST OF PERU, PRODUCE VAST WEALTH IN 
GUANO FERTILIZER / 





: THESE BIRDS, VISITING BARREN ISLANDS OFF THE 
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A BEES 
con® puue-r 
is BLUES GO 
THE INSECTS 

WILL GO FORA 
BLUE FLOWER IN PREFERENCE 
TO ONE OF ANY OTHER COLOR! 
SOME AUTHORITIES EVEN SAY 
THAT BEES ARE ALTOGETHER 
COLOR-BLIND TO REDZ 



























ON THE OTHER HAND IF A 
YOU HOLD A SKUNK UP *." 
BY THE TAIL, IT CANT USE ‘. 
ITS ARTILLERY/ I'VE SEEN cy 
IT DONE, BUT YOU HAVE 

TG KNOW YOUR ONIONS Z 


NEVER HOLD & 
SURGEON FISH UP BY 
THE TAIL TO HAVE YOUR 
PICTURE TAIKEN / IT SPORTS 
A SHARP SURGEON'S LANCET 
WHICH POPS OUT OF /r 
SOCKET JUST IN FRONT OF THE TAIL’ 


























SHARKS PLAY & PART IN THE 3 
PRODUCTION OF PEARLS 
MOST OF THE PERFECT, 





SPHERICAL PEARLS ARE FOUND 
IN SHARK-INFESTED WATERS, 
FORMING AROUND THE MINUTE 
EGGS OF A WORM THAT IS 
PARASITIC ON SHARKS! 
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JUST AS THE GREAT CRESTED 
FLYCATCHER ALWAYS USES A&A SNAKE 
SKIN IN ITS NEST, 530 THE WOOD THRUSH 
RARELY OMITS A LARGE RAG OR 
PIECE OF PAPER INITS 

CONSTRUCTION J 








ROAST HOLDER. Believing that a bird in 
hand is worth two on the dining-room car- 
pet, an alert manufacturer has put out the 
roast holder at the left to aid Father in 
his regular Sunday bout with the chicken, 
turkey, or duck. Prongs on the chromium- 
plated stand hold a roast at a convenient 
angle for carving above the big metal tray 


STAIN REMOVER. Ink and other stains 
cre easily removed by the use of 
the handy brush outfit shown below. 
The stain is first moistened with wa- 
ter. Then a paste is spread over it 
from a special container on the back 
of the brush. After drying, the stain 
comes out readily when brushed over 





THIN SLICES of bread 
for party sandwiches, 
Melba toast, and cana- 
pes are prepared with 
the device at right. A 
standard baker's slice 
is held firmly between 
two perforated plates 
and split with a knife 


KEEPS BOTTLE WARM 
In the air-tight, sanitary 
container at the left, a 
baby's bottle is kept warm 
for three or four hours. 
Heated and placed in the 
container at bedtime, the 
bottle is still warm for — 
the two-o'clock feeding 
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FISH-BONE EXTRACTOR, Bones of fish 
have no terrors for an eater equipped with 
this utensil. The fish is gripped between 
scissorslike forks which cut through the flesh 
and hold bones as meat is stripped off 


WATERLESS "DOUBLE BOILER." The novel pan 
below offers the advantages of double-boiler cook- 
ing without the bother of an extra water container. 
A special bottom distributes the heat so evenly be- 
tween the regular bottom and the sides of the pan 
that cereals, sauces, and other foods will not scorch 


TEA-WAGON BARBECUE. Outdoor meals take on new 
charms with this barbecue oven mounted on wheels 
like a tea wagon. A metal cone holds a bed of burn- 
ing charcoal, concentrating the heat on the cooking 
food. There is also a spit for turning fowls, which 
is operated either by hand or by an electric motor 















TO KILL ODORS, the 
flask at left is partly 
filled with water and a 
few drops of a liquid in- 
cense are added. Heated 
on the stove, the flask 
gives off a pleasing odor 


TROUSERS HANGER 
Creases are preserved in 
trousers with the hanger 
illustrated at the right. 
A wire loop is squeezed 
together and inserted in 
each cuff. When released, 
it springs back into shape 
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US WILSON is an energetic sort 

of fellow who gets through a lot 

of work in the course of a day, 
but he also is a fellow who believes in start- 
ing slowly—especially in starting the day’s 
work slowly. Tackling a really hard job first 
thing in the morning, he is fond of contend- 
ing, is as foolish as driving a car at fifty 
miles an hour before you get its engine 
warmed up. 

In accordance with this theory of his of easy 
starting, he was standing at his bench a few 
minutes after eight o’clock on a fine summer 
morning, very deliberately laying out the tools 
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"Screwball Special" on 
a neatly painted shield 
on the car's radiator 
told part of the story 


that he thought he was going to need for a 
routine repair job, and talking through the 
open office door to Joe Clark. 

“It’s a queer thing,” he was saying, “that 
almost every time you see anything a little 
out of the ordinary, you'll see at least one 
more thing pretty much like it on the same 
day. For example, you don’t often see a fel- 
low with a black eye around this highly re- 
spectable burg. Well, I saw one on my way 
down here yesterday morning, and I saw two 
other peepers down town last evening. It’s the 
same way in this business.”’ 

“Meaning —-?” asked his partner in the 
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conduct of the affairs of the thriving little 
Model Garage. 

‘“‘Meaning,’”’ Gus went on, “that if in the 
morning you happen to run into a job that’s 
a litle out of the ordinary, you'll get another 
one very much like it before the day’s out. 
I've seen it happen again and again. Tell you 
what I'll do, Joe. I'll bet you even money that 
whatever job comes in here first this morn- 
ing, we'll get another one of the same sort be- 
fore closing time.” 

Experience has taught Joe Clark to be de- 
cidedly cautious about betting with his keen- 
minded partner. But he had been looking out 
of the office window as Gus talked, and now 
he grinned craftily. “I'll take you up on that, 
Gus,” he said. “For a buck!”’ 

“Huh?” Gus grunted, a little surprised. 
“Oh, all right.” 

Joe laughed outright. 
job,” he said. 

Gus looked up and saw a roadster that had 
just been pushed up to the shop doors by a 
battered old sedan. And what a roadster! Its 
breed was as thoroughly scrambled as that of 
the cheerful-looking mongrel pooch sitting 
sedately on its seat. A neatly painted shield 
on its radiator told part of the story: ‘“Screw- 
ball Special.’’ It was put together from parts 
salvaged from various junk yards, and Gus 
Wilson was one of the only two men in town 
who knew what automobile blood lines were 
represented in it—Chevrolet and Packard,Ford 
and Buick, Chrysler and Dodge, DeSoto and 
Stutz, and a dash of Auburn. The other man 
who knew the Screwball Special’s ancestry 
was its builder and owner, Tim Sheridan, a 
young man who, in Gus’s expert opinion, had 
more than a touch of mechanical genius in 
his mental make-up. 

As Gus ambled up to the ark, the dog 
jumped over the roadster’s door and ran to 
him, its tail wagging twenty to the dozen. 
“Hello there, Dodger,’ Gus said, patting its 
shaggy head. From the roadster there also 
emerged a tall, lean young man with big 
round spectacles and touseled yeilow hair. 
Gus grinned at him. ‘“‘Hello, Tim,” he greeted. 
“That bunch of assorted grief of yours laid 
down and died at last ?”’ 

Tim nodded sadly. ‘Looks like 


“Here’s your first 


she has, 


MARTIN BUNN TELLS HOW GUS WILSON, 
MODEL GARAGE, GETS A DOLLAR FROM HIS PARTNER. 
NOT THE FIRST TIME GUS HAS DONE 
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on Double Trouble 








Gus,” he conceded. ‘The old gal’s got me 
stumped. Thought I'd haul her around to you. 
You're the only fellow but me who under- 
stands her. And now I don't understand her!”’ 

“Well, then,’ Gus told him heartlessly, 
“you'd better take her back to one of those 
junk piles you got her off, and let her rest in 
peace. She deserves it!” 

Tim shook his head. ‘Don’t you think it,” 
he said. ‘‘There’s a lot of thousands of miles 
of go in old Screwball yet—if I can get her 
started.”’ 

“What do you mean, ‘if’ you can get her 
started ?’’ Gus wanted to know. 

“Well,” said Tim, “here’s the whole sad 
story. Old Screwball’s been running grand late- 
ly, except for one thing—a little trouble with 
the starter. So, a couple of days ago when I 
didn’t have anything much to do, I pulled the 
starter off and took it apart. There wasn't 
anything wrong with it except that some of 
the parts were all worn out. So I went down 
to Sol Jacobson’s junk yard, and began poking 
through his wrecks looking for a starter. I 
couldn’t find one just like the one I had on 
Screwball, but I did come across one that was 
in swell condition, and that I thought I could 
use. And Sol let me have it cheap. 


*“T HAT afternoon I got to work on the 

starter. I used most of my old parts, but 
I replaced the Bendix drive, and a few other 
parts, with the new ones. By evening I had 
everything set—or thought I had. But when 
I stepped on her, the starter whirled but noth- 
ing else happened. Nothing at all. So I pulled 
the darn thing apart again, and saw what a 
sap I’d been. The old Bendix drive had been a 
left-hand one, and the new drive was right- 
handed. Naturally, because of the direction 
of the rotation of the armature, the drive 
gear couldn't engage. 

“Well, I cussed myself for a while, and 
then went to bed thinking that next morning 
I'd go out looking for a new left-hand drive. 
But before I got to sleep I had a bright idea. 
First thing in the morning I tried it out 
just reversed the starting motor, which made 
the drive engage the flywheel!” 

“Huh?” Gus grunted. 

Tim Sheridan grinned sheepishly. “Sure- 


SAGE OF THE 
IT’S 
IT, NOR THE LAST 
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” 


I was dumb not to have thought of it before, 
he admitted. ‘But I didn’t. 

“Well, I stepped on the starter. It spun the 
engine over all right—but that’s all that hap- 
pened. I kept stepping on it until I had run 
the battery pretty well down. Just about 
that time I smelled gas burning, and discov- 
ered that the carburetor was afire. 

“Well, I put the fire out, and went to work 
on old Screwball again. I checked the igni- 
tion, and the valves, 





smile on his face. ‘“‘Guess that’ll hold you, Gus!” 
he gloated. ‘“‘Swell chance of another job com- 
ing in today with something on it running the 


wrong way. That buck’s as good as mine 
right now!” 

““Maybe—maybe,” Gus said. 

Jobs kept on coming in and going out all 
day. Ordinary, run-of-mine jobs—batteries 
to be charged, light that wouldn’t burn, spark 
plugs that were fouled, brakes that needed 

adjusting. Joe Clark 





and the carburetor, and 
the coil, and the con- 
denser, and even the in- 
take manifold. I worked 
on it all day yesterday, 
but every time I stepped 
on her I got the same 
result—a sort of pop- 
ping back through the 
carburetor that set it 
afire. So, you knowing 
old Screwball’s consti- 
tution as well as I do, 
I hauled her over for 
you to have a look at 


now. 


walls. 





GUS SAYS: 


There's no better time of year 
than right now to check up on your 
car's tires. They're winding up a 
season of warm-weather driving 
and if they weren't brand new at 
the beginning, they're a lot older 
Blowouts come mostly from 
worn treads and weakened tire 


kept an eagle eye on 
them all, and by mid- 
afternoon Gus was be- 
ginning to find his part- 
ner’s triumphant grin 
intolerable. He had to 
admit—to himself but 
not yet to Joe!—that in 
all probability he had 
lost a perfectly good 
dollar. 

Along about four 
o'clock a truck stopped 
in front of the garage, 
and a half minute later 








her. She’s got me 
stopped, I'll tell you!” 

Gus laughed. “Get that starter off—that’s 
all I want to look at,” he said. 

“But the starter’s all right 
now!” Tim protested. 

“Sure—it works fine,” Gus said. “Hey, Tim! 
What’s gone wrong with your bean? Don’t 
you see what you've done? By changing that 
drive and reversing the starter you've put to- 
gether a starter that turns your engine over 
the wrong way. No, I don’t want to see it 
work—I know!” 

Tim shrugged his shoulders. ‘You usually 
do,” he admitted as he went to work getting 
the starter off. A quick check showed that 
Gus was right. Then he pawed through the 
big box of old parts which he keeps in the 
back of the shop, and came up with a Ben- 
dix drive and a brush assembly which would 
fit Tim’s starter. ‘‘There you are,” he said. 
“Haul that conglomeration of old junk of 
yours out of here, and fix it up so that it can 
go on being a road hazard to respectable au- 
tomobiles!” 


it works fine 


foggy -~- Gus,” Tim said. ‘‘You're a good 
guy. Say—don’'t go talking this around, 
will. you? I don’t want to be called Wrong 
Way Sheridan for the rest of my life!” 

“Not a word,” Gus assured him. ‘I wouldn't 
want to see you going around with your face 
as red as it ought to be!”’ 

Tim whistled Dodger out of a comfortable 
nap under the workbench, hitched his car to 
his friend’s battered sedan, and rolled slowly 
away in his Screwball Special. Joe Clark put 
his head in from the office door, an enraging 
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its driver’s large form 
filled the shop doorway. 
He measured a good twenty-two inches across 
the chest and fifteen inches through it, his 
nose had been broken and no one had done 
anything about it, and he fairly reeked of 
two-fisted masculinity. After one glance at 
this hard-looking new customer Gus growled: 
“Howya, Mac! What’s your grief?” 

“My engine is overheated—very badly over- 
heated,” the big driver said mildly. “I'd 
really appreciate it if you would get it fixed 
for me as quickly as you can. I’m terribly 
late, and my boss is going to raise Cain with 
me.” 

“Huh ?”’ Gus gasped. “Oh, all right—I’ll be 
as quick as I can. Got any idea what’s the 
trouble ?” 

“No, I'm afraid that I haven't,” the truck 
driver admitted. ‘‘Maybe I should have studied 
automobile mechanics instead of architecture 

be of more use to me just now.” 

Gus laughed. “So that’s how it is,’’ he said. 
“Sort of tough—the way a lot of you boys 
just out of college can’t get a chance to do 
the work you were trained for.” 

“I’m luckier than most,’ the driver said. 
“I’m going to have a job playing pro’ foot- 
ball this fall. I'll make enough out of it to 
pay some surgeon for taking a piece of bone 
out of my shin and putting it in this bad nose, 
anyhow. But about my truck 

“Drive it in,’’ Gus told him, “and I’ll have 
a look at it.”’ 

He checked the circulation of the water 
through the cooling system, the tension of the 
fan belt, and the valve and ignition timing, 
and found every- (Continued on page 224) 
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A GAS-POWERED MODEL AIRPLANE 
DESIGNED FOR CONTEST FLYING, 
BUT UNUSUALLY EASY TO BUILD SPACED 21" 


By FRANK ZAIC 


Editor of ‘‘Model Aeronautics Year Book” 1%4'x 4" rapERED 
INCIDENCE 
BLOCKS 
4 ) 


RUBGER 
LOOPS 


ra 
PLYWOOD OR — 
METAL PLATES 


\ GLUE 
Top view of assembled model \ OUTLINE 


and sketch of fuselage at the 
point where the wing is placed 


to show the incidence blocks 


The framework with 
engine and propeller 
photographed before 
the covering had been 
applied. At right is 
a side view of the 
complete assembly 
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Model ready to launch. The cost 
of the materials, exclusive of the 
D 21" power plant, was $5.25. Suitable 

Q engines range from $10 to $21.50 


S UILDING a large model airplane pow- 
ered with a miniature gasoline engine 
is almost as easy as constructing a 
medium-sized rubber design. A gas 
model, however, flies at about 20 m.p.h., so 
the slightest flaws show up, and this makes 
it mecessary to be very careful in your 
workmanship. 

“Miss Science” was designed especially for 
those who have never attempted a gas job, 
yet the model will qualify for all national and 
international competition and record re- 
VE quirements. Structurally, the design is of 
straight lines so that no trouble should be 
experienced in the correct angular setting 
for the wing, tail, and motor mount. Aero- 
dynamically, the model is stable in all direc- 
tions under normal flying. 

The first step is to decide on the engine and 
buy the materials listed on a following page. 
The engine should be 1/5 h.p. and weigh 
between 6 and 8 oz. The complete flying 
weight of such engines is from 12 to 16 oz. 
when large flash-light cells are used. There 
are many engines now on the market that 
will fill these requirements, priced from $10 
to $21.50. When ordering the balsa wood, 
specify rock-hard balsa for spars and longe- Constructing the wing. The slots cut in the trail- 
rons, medium-hard sheets for ribs, and soft ing edge for the ribs are being coated with cement 
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Front view. As the landing gear has 
to be very strong, music wire must 
Misa be used instead of ordinary steel wire 
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stock for cowlings. Use fair- 
ly thick cement and take 
extra pains with all joints. 
Fuselage. Make a full-size 
drawing of fuselage side on 
paper, tack to soft board, 
and coat all joints with soap r 
to prevent cement from stick- © = © 
ing to the drawing. Super-™ 
impose the top and bottom longerons over 
the outline and hold them in place with small 
brads. Carefully bevel the uprights for a 
snug fit before cementing to longerons. Make 
two of each upright, one for each side, to 
issure indentical sides. When uprights are 
well set, fit in diagonals and window strips. 
Apply another coat of cement all over. Leave 
the side in the brad jig long enough to let the 
ement dry thoroughly. Make other side in 
same manner. 
The two sides are assembled by first cutting 
the cross braces over a full-size top view. 
‘he braces that take care of the curved 
portion are dimensioned. Others can be 
narked directly from your full-size drawing 
ince the taper from tail to just behind the 
ving is straight. Start assembling the sides 
n the rear where there are no curves. Check 
rr true rectangular alignment. The curved 
ortion is pulled in with rubber bands while 
the braces are drying. With braces in place, 
at all joints again. Leave rubber bands 
‘hile cement is drying. Shape the tail base 
nd soft balsa block skid, and cement wire 
ook in place. 
Motor mount. 
ons 1%”, 114”, 


The plus or minus dimen- 


and 9/16” will have to be 
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The wing tips are 
formed by cement- 
ing on wide sheets 
of balsa, which are 
then cut to a curve 
with the aid of a 
cardboard guide 


Below is a photo of 
the model on the 
ground. Its cover- 
ing of bamboo pa- 
per is finished with 
clear dope and then 
trimmed with blue 


a 


determined by the motor you use. Make the 
four 14,” balsa uprights and notch them for 
the motor skids. Tack-cement them in place 
and fit the basswood skids. Check for paral- 
lelism and correct angular setting by laying 
an edge on them and sighting toward rear, 
and also sight from the side. When this is 
correct, recement the uprights permanently. 
While cement is setting, make the plywood 
outlines and drill mounting holes on the 
dural angle. 

The mount is assembled by fitting the lower 
plywood in place, marking the three dural 
angle holes on it, drilling the holes, and 
bolting the angle in place. Be sure that you 
have the plywood strip in the rear of the 
bulkhead to press the balsa portion between 
the plywood. Replace the skids so that they 
protrude very slightly beyond the bulkhead 
B-B. Mark bolting holes through the dural 
angle, remove, drill, and replace by coating 
the joining or contact surface with cement 
and bolting them to the angle. Keep the rear 
end spread apart with balsa blocks as shown. 
The front is completed by fitting in place the 
top front plywood, rear horizontal blocks, 
corner braces, and several extra layers of 
cement all over. 
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Landing gear. Cut wire to 
ength, mark bending points, 
lamp in vise, and hammer to 
lesired angle. Be sure to get 
J true piano wire; ordinary steel 

wire is not strong enough. When 

‘utting wire, file nick all around, 





& lamp in vise, and hammer until 
e wire breaks. File away all sharp 
> points. Wire is fixed to front 
t bulkhead with 0.032” dural strap 
m top and wire binding on the 
lower portion. Coat all over with 
cement. When soldering nuts 
that keep wheels true, have the 
wire clean and sandpaper the 
wt surface before starting to solder. 
é Mounting engine. It is very 
v important that you mount the 
Q engine exactly true. Bolt the 
~ prop in place. Place engine 
3 between skids. Mark one hole 
through the front lug hole. Re- 
move engine, drill hole, replace 
engine, insert a bolt, and tighten 
the nut lightly. Turn prop to a 
horizontal position. Check for 
trueness by running a thread line from tail to 
each prop tip. Turn prop half a revolution to 
check trueness. Mark the other front hole, 
LIST OF MATERIALS 
BALSA 
No. 
Pe. T. w. L. Remarks 
8 %” sq. 60” Hard stock 
i 2 3/16" %” 36” Wing spars 
2 %” sa. 36” Leading edge 
: s° 1” 36” Trailing edge 
i i” 34” 36” Tail spars 
lL 16 3/16” 36” Rudder ribs 
6 3/32” 2” 36” Wing and tail ribs 
1 %” 2” 36” ‘Tail tips, etc. 
a, ng 2” 36” Wing tips, etc. 
1 Sie 36” Stabilizer covering 


MISCELLANEOUS 
2 basswood motor skids %” by % 


" = 1%” straight gag wire, 30” long 
4” 


1%” plywood, 4” 
i om 1/16" pf tet D 3” by 6” 
: pair air wheels, 34” yal 
1 pe. %” dural angle, 6” ig? by 
1 pe. 032" dural stra ap, % 
1 pe. sheet celluloid, 8” by “ 
6’ masking tape 


5 sheets bamboo paper 24” by 36” 


1 can of cement, 8 oz. 
1 can of clear dope, 16 oz. 
1 can blue dope, 4 oz. 
6’ rubber strand, 4” 


1 strip bamboo 15” by Eg 1/16” 


7 bolts and nuts, 4-36 by 
POWER PLANT 


1/5-h.p. engine and accessories, including 
timer, jacks, hook-up wire, batteries 


14” diameter propeller 


Note: The estimated cost of complete model, not 
including power plant, is $5.25. This price is 


based on good quality material. 
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In covering the wing, start by cementing the paper to the 
center rib. Hold the paper in contact with pins as required 


remove engine, drill, and replace the engine. 
Bolt both sides and check before drilling the 
rear holes. Before tightening all four bolts, 
check again for trueness, and check even 
after the last nut is tightened. 

With engine in place, cement soft balsa 
cowl blocks in place for carving. Note curve 
for windshield and slot for timer. The cellu- 
loid windshield and windows are cemented 
after covering. 

Wing. Make full-size drawing to give 
spar and rib spacing and dihedral angle. Cut 
all ribs exactly alike. You can use a stiff 
paper template with fine wire running around 
the edges to keep the razor from cutting it. 
Shape trailing edge with plane, and note the 
rib slots to strengthen the joint and make 
line-up easy. Lay the two halves of center 
spar over the dihedral angle and cut the 
correct bevel at center. Also cut two plywood 
joint reénforcement plates. Cement them to 
one half of spar first; when set, insert the 
other half. Wrap several layers of masking 
tape around the joint and spread generously 
with cement all over. Also mark rib spacing 
on the center and leading edge spars. 

Assemble wing by superimposing the center 
spar over the drawing and holding it in place 
with brads on both sides. You can block up 
the end that is in the air. Spread cement in 
the spar slots of the ribs and slip the ribs on 
the center spar over the rib lines. If ribs tend 
to wander towards one side, steady them with 
pins. When set, coat the angular cuts in front 
of the rib and press the %” square strips 
against them. Hold in place with blocks at 
several points. The trailing edge is now 
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daubed with cement and pressed 
against the ribs. Let cement set 
well and trim leading and trailing 
edge at center for a clean butt joint 
with other half. Remove brads and 
start on the other half. Be sure to 
block the finished half so that lower 
portion of the ribs will be parallel 
with the board and both halves will 
have indentical angles while flying. 
Make sure that you have perfect 
center butt joints before marking 
rib spacing on leading and trail- 
ing edges. 

Wing tips are made by cement- 
ing wide balsa sheets as shown, and 
trimming them to a curve with the 
aid of a cardboard template. Finish 
wing by tapering the tip outline, 
reénforcing the center two panels, 
and coating all over with cement. 

Tail surfaces. The stabilizer will 
give no trouble if you make all ribs 
accurately. Note the two special 
ribs on center; these give a wide foundation to 
match the tail platform on the fuselage. Two 
standard ribs are cemented to them to make 
covering easier and cleaner. In constructing 
the rudder, line up the spars true and on center 
of stabilizer. Fix top outline in place before 
bending strips for streamline ribs. Strips 
abutting stabilizer will have to be cemented 
at an angle because of stabilizer curve. 

Covering. Before covering, check all joints. 
Cover fuselage first to gain experience with 
bamboo paper. Use slightly dope-thinned 
cement. Cover the cowling balsa to obtain a 
smoother paint job. You need to coat only 
the longerons and the end braces or where 
strips end, and also the cowling balsa. The 
wing surfaces are covered the same way; 
that is, just the outline. Start by cementing 
the paper to the center rib. Be sure that 
cement is dry before spreading cement over 
the edges and end rib because you have to 
pull the paper to get a fairly smooth cover- 
ing. Do not worry if paper bulges in a shallow 
way. Be sure to pat the paper to the balsa 
because bamboo paper is stiff, and you might 
even have to hold it in contact with pins. 
When all surfaces are covered, moisten the 
paper with a spray (such as a fly gun) ora 
soft cloth. In an hour's time the covering will 
be tight as drum, but while it is drying see 
that the wing is on a level board, one half 
lying flush and the other half blocked. If 
there are any warped places, now is the time 
to straighten them by appropriate blocking. 
Finish the job with two coats of clear dope. 
Cement the celluoid windshield and the two 
bamboo strips that hold the wing-fixing rub- 
ber loops. Outline the scallops with masking 
tape and brush on two coats of blue dope. 

Finishing. Coil, condenser, and timer should 
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The framework before being covered. Every joint must be very 
carefully fitted and securely fastened with fairly thick cement 


be fixed in place before covering. The wiring 
diagram shows the electrical connections. Be 
sure to solder all joints cleanly because more 
than half of all engine troubles develop from 
poor electrical wiring. Also make sure that 
batteries are firmly wedged in the box. 

The center-of-gravity position is deter- 
mined by the battery box. Assemble the 
model and place the box at the position shown 
on the plans. Tie wing in place with rubber, 
and place fingers at the c.g. position. Move 
the box as needed until model balances at 
the designated spot. When balance is 
achieved, fix the box base securely to bottom 
cross braces with cement and pins. The 
battery box itself is held with rubber and two 
crosspieces and base. It is very important 
that the box does not shift. 

Flying. Before going to the field, make sure 
that the motor runs without trouble. We used 
regular size flash-light cells and did not need 
boosters to start our motor, but most new 
motors will start sooner if a strong battery 
is used, so run two wires from the battery to 
phone jacks on side. Plug in bell batteries to 
start. Note polarity. Check your timer and 
make sure that you know where to set it for 
ten seconds. Also have an idea just what 
settings are needed on spark timer and 
throttle for various speeds. 

Pick out a windless day for initial tests. 
Tie wing in place with about two loops of 14” 
rubber over each side and diagonally. Make 
sure that it is on securely. The tail needs 
about three strands on each side. Check for 
line-up and position of wing in relation to 
fuselage. Sight along the rudder from rear. 
It should be straight in sighting on center of 
wing or spark plug. 

Start testing by ground rolls. Face wind 
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id lift the model by rudder until fuselage is 
parallel to the ground. Run along and then 
shove the model level into the wind. The 
model should roll level and then rise about a 
foot into the air. If c.g. is as indicated, this 
should happen. If it tends to stall, check the 
launch and the c.g. If the c.g. is right and 
everything else in the correct place, decrease 
the angle of incidence by inserting small 
pieces of stiff paper under the trailing edge of 
the wing. If model looks fairly stable, you can 
start power flying. 

Start power testing with very low r.p.m. 
and about a ten-second timed run. Guide the 
model by one wing tip as it gains speed. Be 
sure you are facing the wind. The ship should 
rise gradually and when power is out, it 
should nose down smoothly. Note the natural 
tendency to turn. It should turn to left under 
power. If model tends to stall under power, 
check the surfaces and incidence. If the glide 
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This tray, which is 16” in diameter, was turned from 
wood, enameled, and decorated with artist's oil colors 


Making trays and 
plates is a simple 
faceplate job, but 
the finished work 


can be made most 


these two examples. 
"Decals'’ or trans- 
fers can be used for 
ornaments 


is good, try another flight before making 
changes. Now open the engine a trifle more, 
and note especially the turn. If the left turn 
is gradual under power and straight when 
gliding, you can help the left turn with rud- 
der. You will find that if the model has slight 
stalling tendency, it will climb steadily while 
in a circle. 

If the model turns sharp to left or right 
under power, check the thrust line. You 
might have to loosen the engine and put in 
a minute amount of right thrust and more 
left rudder, so that the model will circle left 
under power and glide. 

After you have mastered the rudiments of 
flying, you can remove the 14” incidence strips 
for greater angle of incidence, but in con- 
junction with this change, you will have to 
incorporate down-thrust by raising the rear 
end of the engine with washers between lugs 
and mounts. 


“j Wooden Trays Finished Like Porcelain 





A STRIKING imitation of hand-painted 
porcelain may easily be obtained by 
the following method: From a piece of 
soft or hard wood about 114” by 16” by 
16”, turn a large serving tray or plate. 
This can be done on the wood lathe 
in. With the faceplate screwed directly to 
the wood as the screw holes will not 
injure the piece to any extent. Sand- 
paper the work thoroughly and fill the 
screw holes with composition wood. 

Give the piece a coat of flat white 
paint, and when dry, sand lightly with very 
fine sandpaper and dust well. Now apply 
three or four coats of a good grade of enamel, 
lightly sanding after each application. When 
the enamel work is finished, decorate by 
painting with artists’ oil colors or by use of 
decalcomania (transfer) patterns and gold 
or silver paint applied as stripes to the edge 
of the tray.—R. H. JENKINS. 














Gun Rack Fastened to Closet Door 





HEN space is at a premium and there i 

no room for a gun cabinet, as in an apart 
ment house, it is usually possible to place a gun 
rack on the inside of a closet door. The one il 
lustrated holds a shotgun and two target rifles 
It required one piece of white pine 1” by 4” by 
4’ 6”, another piece 1%” by 2” by 2’ 2”, three 
pieces of plywood 14,” by 1” by 212”, three 1 
wood screws, six 115 
wood screws, and about 
fifteen finishing nails 
11,” long. The rack 
was carefully sanded 
ys and then finished with 
two coats of white shel- 
lac.—ALBIN S. YASK. 
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HACK-SAW BLADES FOR VARIOUS MATERIALS [METAL WORKING] 


Hand Blades 

14 teeth 3rass, bronze, cast iron, heavy angles, rails, soft steel. 
18 teeth*—-Drill rod, high-speed steels. 

18 teeth Light angles, small solids. 


24 


32 teeth Flush pipe, light BX, sheet metal, thin tubing. 
Light Power Blades 


14 


18 teeth Copper tubing, light angle iron, thin metals. 
Heavy Power Blades 


4 teeth Large solid stock and die blocks. 
6 teeth Machine steel, soft steel, solid stock. 


teeth Brass tubing, heavy BX, iron pipe, metal conduit. 


teeth Bronze, copper, iron pipe, wrought iron. 


10 teeth Brass, bronze, heavy angle iron, iron pipe, steel rails, tool steel. 


14 teeth Hard materials, steel tubing, light angle iron. 

*A speed of 40 strokes per minute is recommended in this case, but 60 strokes per minute in all | 

others. However, this speed applies to blades of tungsten alloy steel. When molybdenum or high- 

speed steel saws are used, the speed can be increased. | 
POPULAR SCIENCE MONTHLY SHOP DATA FILE | 
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mast height in canoe sailing rigs is by 

the use of the hoisting sprit or gaff. Lit- 
tle difficulty is experienced with the sprit rig 
if an efficient shackle is devised to hold the 
heel of the sprit to the mast. It 
must afford smooth motion up, 
down, and around the mast and 
must hinge to allow the sprit to 
come down on deck. A plain, prop- 
erly curved wooden jaw will do 
these things if accurately fitted, 
but the metal shackle illustrated is 
perfection itself and is little more 
trouble to make than the wooden 
article. 

The saddle, bent from 1/16” 
brass, should inclose half the di- 
ameter of the mast when in the 
lowered position. Before cutting 
the tabs to which the heel of the 
sprit hinges, it is a good idea to make a card- 
board pattern. The tabs should measure 
slightly more than half the diameter of the 
sprit from center of hinge pivot hole to back 
of saddle. The cutting can be done with a 
jeweler’s saw after holes have been drilled 
for the blade to enter. Bend the tabs back, 
round the edges, drill the pivot holes, and 
bend the saddle, using the mast as a guide. 
Hammer the metal judiciously to harden it, 
and then polish the surface. 

The fitting at the end of the sprit is made 
by inserting pieces of flat brass within a piece 
of brass tube of a size to fit the heel of the 
sprit. The outer pieces forming the tabs 
should be of \%” stock as they must be 
rounded to fit the interior of the tube, into 
which they project about 1”. Clean these sur- 
faces, tin generously, line up the hinge holes 


‘| = most practicable method of getting 
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Canoe Sprit 
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= BEND Metal sprit shackle. 
TO FIT In circle, Hazzard's 
Tee MAST canoe "Sir Tom" has 


this type of fitting 


carefully, wedge firmly with well - tinned 
pieces of flat brass and, after drilling and 
riveting the parts, sweat-solder all firmly to- 
gether. There should be at least 3” of the 
tube clear for fitting on the sprit. 

Cut a piece of brass pipe to fit snugly be- 
tween the tabs of the sprit, slip into place 
between the tabs of the saddle, and secure 
with a roundhead brass bolt. Tighten just 
enough to produce a nonrattling joint. Saw 
off the end of the bolt and head over to pre- 
vent loss. 

To keep the shackle from coming off the 
mast, a piece of spring brass wire is bent and 
riveted in place as shown after a number of 
wooden beads from 1,” to 5/16” in diameter 
have been strung on it. To prevent sag to lee- 
ward, the sprit should lap the mast for about 
half the mast’s length. JACK HAZZARD. 
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Sidepieces for Sun Glasses 
Cut from Fogged Film 


SIDE glare may be 
eliminated from or- 
dinary sun glasses or 
goggles by attach- 
ing shields cut from 
fogged or opaque 
negative film as 
shown. The film, aft- 
er being cut to 
shape, is cemented 
to the frames of the 
sun glasses with 
either film cement, 
household cellulose 
cement, or model 
airplane cement.— 
GEORGE H. HORST. 





With this arrangement, 
side glare is excluded 


Metal Blocks for Ship Models 
METAL blocks or pul- 
leys for the topsail hal- 


yards of a ship model 
may be made by cutting 
thin copper or brass to 
the shape shown at the 
right. The sheaves may 
be brass, wood, or fiber. 
Drill the parts to take a 
pin cut to the right 
length, and assemble. In- 
sert a tiny wire hook at the top. The sharp 
metal edges may be dulled with a file, if de- 
sired.—S. P. ROBBINS. 





WOODEN GLUING CLAMPS 


\'4= 2 ANY LENGTH CUT AT 45°ANGLE 





Repairing a Drill Chuck 
When It Starts to Slip 


WHEN the chuck on a hand or breast drill 
starts to slip, it can be easily remedied as a 
rule. Remove the three small jaws from the 
chuck and oilstone the faces until the gripping 
edge is once more fairly sharp. Be careful, 
however, to keep the face angles the same as 
they were originally. This may be done by 
pressing the jaws together as the work prog- 
resses to check their fit.—R.O.L. 


Narrow Brush Cleans Machines 


VERY narrow brushes for cleaning out-of- 
the-way places in small, intricate machines 
may be made by splitting an old toothbrush 
lengthwise with a coping or fret saw. Leave 
one row of bristles on one portion and two 
rows on the other portion.—R. J. JARVIS. 


[WOODWORKING] 


ADJUSTABLE gluing 
clamps of any length can 





| e ° ° O.7 Oo 


















Ne AS BLOCK BLOCK 


POPULAR SCIENCE 





eel 
> ° 


32 HOLE 


WEDGE CLAMP 





SCREW CLAMP 


| 
| 
| 
be made from hardwood | 
as shown. Wedges may 
8 be used to apply pres-_ | 
sure, but if a wood-cut- | 
ting tap and die are 
available, it is more con- | 
venient to use a wooden | 
screw unless the work is 
very thick, in which case | 
the wedges are better. A | 
pair of similar but small- 
er clamps with bars | 
about 1” by 114” by 24” | 
are useful for repair 
work and small jobs. | 
| 
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These spool novelties 
ond the ones shown on 
page I4I were designed 
by Hazel F. Showalter 
to give contestants an 

2a of what can be done 


OU’LL find it a lot of 
fun to construct novel- 
ties from empty spools. 
Just try it. For our 
part, we’ll make it interesting 
by offering the following cash 
prizes for the best designs 


our rea. vs originate: 

lg ey lS neers $25 
SECOND PIREZE......0scosccsssss 15 
THERE) Paes. nssnssesssesssesse 5 


FIVE PRIZES, $1 EACH 5 


To enter this friendly little 
competition, round up what- 
ever empty spools you can 
discover about the house and 
see what you can do in the 
way of combining them to 
form comical animals, birds, 
figures, or inanimate objects. 
You will find a few sugges- 

ms on this page and also on the Home 
Vorkshop cover. 

Each contestant will be allowed to enter only 
one project. This must be made mainly from 
pools, although any necessary accessories such 
s dowels, beads, wire, cord, nails, tacks, screws, 

ue, and paint may be used. The spools may 

cut or shaped in any way, but the finished 
rticle should appear to be frankly what it is 

a spool novelty. No model should be larger 

an 15” in its greatest dimension. Any entry 
hich consists of a larger model or contains 


y 


more than one novelty will be disqualified. 

Mail your entry, fully prepaid, to the Con- 
test Editor, POPULAR SCIENCE MONTHLY, 353 
Fourth Avenue, New York, to arrive on or 
before September 30, 1939. No entries will be 
returned. When wrapping your spool novelty, 
be sure to pack it carefully. 

The contest judges will be the editors of 
this magazine, whose decision will be final. 
In case of ties, each tying contestant will be 
awarded the prize tied for. The contest is 
open to all except employees of this magazine. 


A NEW FUN-PROVOKING PRIZE CONTEST 


EPTEMBER, 1939 
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The cover, inner tub, 
perforated wooden 
plate, and motor. The 
assembled washer is 
shown below. Designed 
especially for towels, 
babies’ clothing, and 
the like, it works by 
forcing soapy water 
and air through them 


MOTOR 


COVER AND 
MOTOR SUPPORT 






























How the parts are put together. The water level 
may require some experimenting to get it just right 


By QUENTIN BERG 
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Y UTILIZING an old vacuum- 

cleaner and two small gal- 

vanized-iron tubs, it is pos- 

sible to make a serviceable 
little washing machine for three 
dollars or less. Although not a sub- 
stitute for a full-size washer, it is 
excellent for towels, sheets, babies’ 
clothing, and the like. If made the 
size shown, it will handle the equiv- 
alent of two sheets, five shirts, or 
fourteen diapers, and the washing 
time is from ten to twenty minutes. 

One tub should be at least 2” less at its 
largest diameter than the smallest diameter 
of the other one, and it must be at least 2 
less in depth. For example, the outer tub may 
be 201,” in diameter and 11” deep, and the 
inner one 13” in diameter and 9” deep; or in 
case the tubs are sold by capacity, one might 
be 17-gal. and the other 12-gal., which are 
two standard sizes. 

Make a cover of 34” wood or plywood to fit 
over the large tub. Cut a hole in the center ti 
clear the fan, and mount the motor on the 
cover as shown. Measure how far the fan 
protrudes through the cover, and make three 
or more supports to hold the inner tub upside 
down under the cover in a position that al- 
lows it to clear the fan. There should then be 
1” or more clearance between the tubs at 
the bottom. 

Before mounting the inner tub, cut a 2 
hole in the bottom of the small tub. Over this 
fit a perforated wooden plate to prevent any 
clothes from catching in the fan blades. It is 
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also advisable to fasten a 
3%” thick ring of wood un- 
der the cover and just in- 
side the edge of the outer 
tub to act as splash guard. 
Protect the wooden parts, 
the edge of the hole in the 
inner tub, and other metal 
parts likely to rust with 
high-grade spar varnish. 
When the washer has 
been set up, it is necessary 
to find the correct water 
level. To do this, the ca- 
pacity of the small tub must 
be known. (If not known, 
measure how much it will 
hold before cutting the hole 
in the bottom.) Now meas- 
ure the distance from the 
rim of the inner tub to the 
n- cover. Transfer this meas- 
i] - urement to the outer tub, 
S- measuring down from the 
le rim and making a mark. Fill 
ee the outer tub with water to 
b- this mark and then add two | 
is thirds the volume of water i | 
S the inner tub could hold. bs sa 


ne Mark the water line thus The inner tub assembly. This is one of several experimental washers, 
V- obtained. This gives ap- all of which proved satisfactory. Note the splash ring under the cover 
or proximately the upper level. 
1g The action of the washer is as follows: The inner tub and the water regains its original 
fan sucks the air from the inner tub and level. It is this agitation of the water and 
ts raises the water level in the inner tub until air that washes the clothes. If the motor, by 
er the water in the outer tub falls down to the’ any chance, is not able to produce the neces- 
rim of the inner tub. Air then rushes into the sary turbulence, lower the water level. 
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r Laying Out Margin Lines on Cardboard or Paper 


WHEN a number of sheets of card- 
board or paper have to be ruled with 
margin lines, as is often necessary 
in preparing standard-size drawing 
sheets, notebook pages, charts, and 
the like, it is a tedious task to measure 
each one individually. To speed up the 
work, a corner marker may be made 
of heavy cardboard, wood, or metal as 
shown. Place the marker tightly 
against the corner, insert a sharp pen- 
cil point into the desired hole, and ro- 
——j tate the pencil a little to leave a dot. 
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ESEMBLING a piece of toast with knives 
stuck into it, this novel dish-towel rack 
never fails to arouse curiosity. The “toast’’ is 
jig-sawed from a piece of pine 12” by 412” by 5”, 
and three slots are cut in the center %” apart to 
receive the knife tips. The whole front surface 
is then punched to resemble bread and toasted 
over a flame until the correct color. Sand off the 
surface lightly to leave light and dark spots. 
The three knives are inserted into the slots in 
the wood so that about %%” of the tip comes out 
through the back. Bend the two outside knives 
so they point at an angle to the right and left; 
then remove all three and drill holes in the tips. 
These are for a small bolt, which passes through 
the knives and through a block of wood cut to 
fit between the points of the two outer knives 
and slotted in the center to receive the middle 
knife. Drill holes in this block and screw it to the 
wall. Then insert the knives in the “toast,” set 
it in place, and pass the bolt through to hold all 
securely. The wood may be finished with varnish, 
white shellac, clear lacquer, or wax.—B. K. 





Candles Chilled to Prevent 
Excessive Dripping 


CANDLES used with a console set often drip 
badly after they have been burning only a 
short time. The next time you expect to light 
the candles, place them in the refrigerator for 
a few hours beforehand. They will then burn 
with much less dripping—W. S. 


Petroleum Jelly Quiets 
Noisy Electric Clock 


INEXPENSIVE electric clocks of the so-called 
‘“manual-start type” often develop an annoy- 
ing humming and thumping sound. This us- 
ually can be silenced by applying petroleum 
jelly to the gears with a match stick. One 
treatment is likely to last at least a year. If 
the clock does not start easily when cold, 
leave the current turned on for about an hour 
to warm it up slightly.—S. W. J. 
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Front and rear 
views of rack. 
The "toast" is 
finished with 
white sheliac, 
varnish, or wax 



















Blackboard Chalk Carried 
in Old Lipstick Case 


TEACHERS, wWwork- 
men, checkers, and 
others who have fre- 
quent occasion to 
use blackboard chalk 
and make it a prac- 
tice to carry a stick 
of it with them, can 
prevent their pock- 
ets from becoming 
soiled with chalk 
dust by inserting the 
chalk in a discarded 
lipstick case of suit- 
able size. <As_ the 
chalk is used up, it can be brought forward by 
pushing the regulator on the side of the case. 


As the chalk is used up, 
it can be pushed forward 





POPULAR SCIENCE 























Although designed 
»r hard = service, 
this bookstand can 
be taken apart in 
few minutes. The 
riginal was fin- 
hed with several 
\ pplications of 
{ aw linseed oil 

































thinned with turps 
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}—4°-<] OF SHELF 
SIDE VIEW 


Bookstand 


BUILT WITH SLANTING TOP 
FOR DICTIONARY 


B EGGED mortise-and-tenon joints enable 

y D this substantial bookstand to be taken 

MILTON apart for shipment and reassembled in a 

few minutes. This feature, added to the fact 

J. that it holds a large dictionary on top, makes 
REAMY it especially desirable for college students. 


Chestnut was selected for the original piece, 
but oak is even more satis- 























FRONT VIEW 























factory. The holes in the — 
tenons should extend slight- ~ 
LIST OF MATERIALS ly inside the open mortises 

No. , sane 3 > | 
Se. Revieintinn +. ~ a when the piece is assembled; | c> = 
2 Sides z - this allows the shelves and | + 1 | 
a a 36 sides to be drawn together |*" el J 
1 Top 3% 12% 24% : ’ 
1 Ledge y 1% 241, tightly by the pegs. Bevel ra i 
2 Cleats 1 i 1W2- one side of the hole ineach |; * =| 
S Giieieen % Uy 24% tenon to correspond with |i it] 
2 Movable shelves A 11% 19% the peg’s bevel. The lower 1 Ca =< r 
12 Pegs M 1 4 shelf is 4” above the floor. | uf f 
1 Plywood back % 20% 32 The ledge is attached to |. 4 i | 

(optional) the top with countersunk |: + eal 

HARDWARE screws, which are concealed rt a 

8 metal shelf rests. ott “or "S - 
7—1\%4” roundhead iron wood screws prugs. asten — 

with washers for ledge. the cleats to the = aa e— 
12—*s” roundhead iron wood screws sides, then pass § sueir | 

with washers for back panel. screws through  ®7 fr 


6—1°%%” roundhead brass wood screws 
with washers for cleats. 

Note: All dimensions are given in inches and 

are finished sizes. 
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the bottom of the 
cleats part way 
into the underside 








SIDE OF BOOK STAND 


Holes are drilled where in- 
dicated for metal rests to 


of the top. support the movable shelves 





How to Estimate Materials 


Covering for this 
chair is 
the diagram below 







shown in 


FOR 


UPHOLSTERY 

















158 


REPAIRS 


HEN a piece of upholstered 
furniture becomes badly 
worn, two questions al- 

ways arise: Is it worth re-covering 
and how much will the job cost? 
Any upholsterer will give you an ex- 
pert opinion on the first point and 
also furnish an estimate and show 
you sample covering materials. If, 
however, you intend to do the work 
yourself, it is somewhat difficult to 
prepare a list of materials that will 
be amply sufficient for the job yet 
leave no unnecessary waste. 

The best way to estimate the cov- 
ering, which is the most expensive 
item, is to make a layout to scale on 
graph paper of ali the pieces re- 
quired. An example is given in the 
accompanying diagram, which shows 
the pieces needed for re-covering the 
chair illustrated. The data sheet be- 
low gives the complete list of mate- 
rials and may be used as an approxi- 
mate guide.—-HERBERT BAST. 


ee eee ee ae ee ee ne ee 

| RE-COVERING UPHOLSTERED FURNITURE [FURNITURE] | 

| Estimating the materials required cannot be done by a fixed rule because up- | 

| holstered furniture varies so much in size and design, but the following list will | 

| serve as a rough guide. It gives the materials required for re-covering a chair | 

of average size. Usually the seat will need repairing, but the arms and back, 

| although somewhat matted or sagging, can be remedied by adding a layer of | 

| cotton felt over the old filling and then stretching on the new cover. | 

| 3 yd. covering 54” wide 1 lb. upholstery tacks, 4 oz., for | 
6 yd. webbing for bottom of seat tacking cover, burlap, and cam- 

| 3%, yd. burlap, 10-0z., for over bric | 

| springs 6 yd. sewing twine for sewing | 
34 yd. black cambric for under- springs to webbing 

| neath seat and over webbing 8 yd. tying twine for tying down | 

| 1, lb. upholstery tacks, 12 oz., for springs | 

tacking webbing 

| Make a lay-out of all pieces required for covering on graph paper before | 

| cutting into the covering. | 

| POPULAR SCIENCE MONTHLY SHOP DATA FILE | 


POPULAR SCIENCE 








a 











Yard Light with Outlet 


OTORISTS will find this yard light a year-round 


servicing needs. Its unobtrusive indirect illumi- 

nation creates a pleasant atmosphere for lawn parties and 
similar outdoor after-dark entertainment. It has a con- 
| 





venience outlet into which toasters, coffee urns, battery > 


chargers, trouble lamps, and other electrical appliances 
can be plugged. Wired for two-point control, the light can 
be switched on and off from both inside and outside the 
house. A pilot light, located at the switch in the house, 
may be connected in the circuit. 

All-metal construction makes the fixture weatherproof 
and shatterproof. The *4,” metal conduit that brings the 
wires up from underground also serves as the standard of 


stone should be tamped into the ground around the base. 
The height of the fixture is determined by the area desired 
to be lighted. It should not be so high that direct rays 
from the lamps strike the eye, yet it should stand high 
enough to clear normally high snow- 
drifts. 

The end of the conduit is threaded 
to take a pipe flange, to which the 
canopy is screwed. For this purpose, 
four screw holes must be drilled in 
the canopy top and threaded. Wires 
from the conduit enter the canopy 
through the clearance between flange 
ind canopy top, provided by bushing 
the screws with washers. The seam, 
where skirt and top join, should be 
made water-tight by caulking with 
aakum. If the screws binding the 
pieces together are first loosened 
slightly, twisted threads of oakum 
can be laid in the seam and the 
screws then tightened to seal the 
joint. Lamp receptacles, switch, and 
‘onvenience outlet are mounted in 
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IS YEAR-ROUND CONVENIENCE / 


, é ; ‘*) ALUMINUM - WASHERS 
convenience for both outdoor-lighting and car- OR IRON PLATE f 


SHEE S 


No 14 DUPLEX 
the fixture. To give it a firm footing, rocks or crushed LEAD 
WIRES 



































Underview of light, 
showing arrangement 
of electric outlet, 
two bulbs, and switch 


—_—_——_—— 







METAL 
34 METAL 
CONDUIT 


COVERED 








The indirect illumi- 
nation produces a 
pleasing effect for 
after-dark parties 
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so-called ‘“‘handy”’ boxes. The lamp-receptacle 
boxes are screwed to the top, while the switch 
and convenience-outlet boxes are bolted to 
the skirt. Both the switch in the yard light 
and the one in the house must be the three- 
way type (single-pole, double-throw ). 

A choice of wiring circuits is given. Circuit 
A requires three wires running from house to 
yard light, circuit B four wires, and circuit C 
five wires. For long-life service, use lead- 
covered wire, which most electrical supply 
stores stock in size No. 14, single-wire and 
duplex. A pair of No. 14 duplex lead-covered 
wires can be fed through %” metal conduit 
with ease. If the five-wire circuit is to be in- 
stalled, however, 1” conduit had better be 
used. 

Regardless of the color of paint to be used 
as a finish, it is advisable first to give the 
entire fixture, both inside and out, a priming 
coat of aluminum bronze. And this can well 
stand as the final finish. Being an excellent 
weather resistant, it is also a good light re- 
flector, which will make the yard light easy to 
locate in the dark.—J. M. 
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3-WAY SWITCHES 
Papal ia. 
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FUSES | 
A HOOK-UP FOR 2-POINTCONTROL $7 “a 
(3 WIRES REQUIRED) 





CONVENIENCE OUTLET 
| 





LINE FROM 
HOUSE MAIN 


B 00k-UP FOR 2- POINT CONTROL | 


WITH PILOT LIGHT AT SWITCH 2 
IN HOUSE (4 WIRES REQUIRED) { 
: 5 WIRES PILOT LIGHT 


ole cia 
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C HOOk-UP FOR 2- POINT CONTROL WITH 
PILOT LIGHT AT SWITCH IN HOUSE AND 
SEPARATE FEED FOR OUTLET 


on 


Three ways of wiring the light. Use No. 14 duplex 
lead-covered wire and feed through 74” or |” conduit 


Maple Ash-Tray Stand and Pipe Rack 


‘oud 













i 


le 


The stand is finished with stain and varnish. 
Right, the completed project and the drawings 


APLE is used in constructing this 
MVM combination ash-tray stand and 
pipe rack. The upright is first turned in 
one piece, then cut where indicated and 
bored in the center for a 1.” dowel. This 
permits the two disks forming the pipe 
rack to be glued onto the stem after they 
have been turned and the upper one has 
been drilled for the pipe stems. 

The ash tray is antique spun bronze, 
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purchased without the pipe knocker, which is 
turned as shown. The cork ball is obtained 
from a fishing-tackle dealer. 

When the piece is assembled, finish with 
stain and varnish in the usual way, and after 
the last coat of varnish has had at least three 
days to dry, rub with pumice stone and water 
until smooth, and polish with rottenstone and 
water and finally with a piece of soft cheese- 
cloth. All polishing is done on the lathe at 
the lowest speed.—LOouUIS SONKOoY. 
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Swinging Bed Lamp 


N ATTRACTIVE swing- 
A bed lamp may be 
made from an ordinary 
small table lamp. The socket in the 
lamp is held by means of a short piece 
of 44” pipe, and it is a simple matter to 
substitute a longer piece of pipe, thus 
giving room to clamp the outer end of S ~~ 
the swinging arm between the socket —~S aii. 
ind the body of the lamp. 
The swinging arm and wall bracket 
are turned from hard maple, walnut, 
mahogany, or other suitable wood. The 
dimensions indicated are suitable for a 
lamp having a body about 4” in diameter and to accommodate \” pipe, is drilled in the 
fitted with a shade 8!2” across the bottom. outer leg of each angle, and a hole is drilled 
The pivot arrangement is made by bending and countersunk in the inner leg of each of 
two pieces of brass about 144” by 1” by 212” the angles so they may be fastened to the 
at right angles in the center. A 13/32” hole, wall bracket with small flathead screws. A 
piece of fully threaded \” 
pipe, cut to the proper length, 






The dimensions of the arm 





are for a shade that has /7—~ A SOCKET ~_ acts as a hinge pin. When the 
a diameter of about 81/2” [ [| (=) Ss ——— ars acorns are screwed into place, 
\ | | mm/ | (C ~ the iv i 

7 \' —F =~ ~ ‘ e pivot wey, anys is 

p) BRASS YZ complete. The 3” hole in the 


acorns should be tapped for 
1,” pipe. If no tap is avail- 


pant a ns - eS | 
3 Zia "| 4 ez oe ) SQUARES SQUARE able, cut a slot in the end of 
‘ r— > + + + ; ei + + 41} 


> 


an ordinary piece of threaded 
pipe, and this will serve for 
cutting the threads in the 
wood.—HENRY E. BELDEN. 
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Long Clips Keep Music from Blowing Away 


r PLACE of regular music pins or clips, I use long 
wooden clips, resembling elongated spring clothespins, 
to keep orchestra music from blowing away when playing 
sutdoors in a breeze. These were made by taking the 
springs from ordinary wooden clothespins and shaping 
new, extra long jaws from hardwood.—A. N. WARNER. 





Solder and Wire Fasten Deadeyes 


Va AN EASY way to fix the lower dead- 
ve () eyes on a ship model is to bend copper 
wire around each deadeye as shown in 
the accompanying sketch and then 
flow solder between the two parallel 
ends. Wire about 1/32” in diameter is 
usually suitable. The chain plates and ee ee 
backing links may be cut from sheet < The clip and how 
copper or brass, drilled and bent.—S.R. ‘ ; it clamps the music 
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The drawings show seven sanding-stick shapes and two 
hand sanders; the photos illustrate how they are used 





Homemade Tools Aid in Sanding 


SANDING tools of the type illustrated above 
help the amateur craftsman in obtaining a 
better and smoother finish on his furniture 
and other woodworking projects, particularly 
those jobs which have awkward corners or 
curves. The sanding sticks, all of which may 
conveniently be made 14” long, are covered 
where indicated by the heavy lines with 9” 
long strips of medium grade sandpaper. These 
strips are fastened with quick-setting cement 
11.” from the tip, so as to leave a 312” long 
handle. Well-seasoned pine is satisfactory for 
the sticks, which are invaluable for smoothing 


Files Cleaned by Using 
a Wire Suede Brush 


ALTHOUGH files should be kept clean, a regu- 
lar file-cleaning brush is not always available. 
An excellent substitute, which can usually be 
purchased for ten cents at department stores 
or ten-cent stores, is what is known as a 
“suéde brush.”’ This has stiff wire bristles, 
and a few strokes with it will clean the ac- 
cumulations from any hand file.—-K. L. R. 
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hard-to-reach places in curved or irregular 
work. 

For flat surfaces, the two hand sanders 
shown will be found useful. One is especially 
designed for working close to the edges of 
panels. Note that the faces of these two sand- 
ers to which the sandpaper is applied are very 
slightly curved. There is a crown of approxi- 
mately 1/16”. If these tools are frequently 
tapped on the workbench while in use, it will 
keep them from becoming clogged and will 
help to prolong the life of the sandpaper con- 
siderably. FRANK HEGEMEYER. 
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The tool-cabinet covers slide behind the 
bench. Below, the left half of the shop is 
for metal work; the right for woodwork 
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ULTRAMODERN 


Workbench 


AND 


: Tool Cabinets 


GIVE INCREASED 
EFFICIENCY 


By J. MODROCH 


O BE able to work with convenience 
and clean up with pleasure was the 
long-felt desire that prompted the build- 
ing of this improved shop outfit. Shop 
space available and the layout of tools on 
hand were the factors that determined the 
dimensions and proportions of the various 
members of the unit. The set-up covers a 











Clamping work between the vise and 
a solid backing of ‘four by fours.” 
Right, view showing end of cabinets 
and angle brace under the bench top 


floor area approximately 2’ 9” by 15’ 

and extends up the wall 5’ 61%”. 
However, without necessarily im- 

pairing the functional design of the unit, the 
parts may be considerably altered in both 
size and proportions to suit individual re- 
quirements. 

The design of the two-level bench is based 
on the need for mounting both a woodwork- 
ing vise and a large metal-working vise at a 
convenient working height. Accordingly, the 
upper level is built to the usual height of 2’ 
10” to permit the flush mounting of a wood- 
working vise, while the lower level, dropped 
to a height of 2’ 1”, allows a 5” metal-work- 
ing vise to be bolted on its surface. 

Solid-front construction gives the metal- 
working bench a sturdiness that allows for 
heavy pounding and also serves as an aid to 
maintaining cleanliness by preventing shav- 
ings that fall from the woodworking vise 
from drifting underneath the bench. For these 
reasons this solid-front construction is ex- 
tended into the upper level to a point just be- 
yond the woodworking vise. 

The irregular shape of the lower-level 
bench top permits working with ease from 
positions behind the vises. And by supporting 
the free end of the upper level with a heavy 
wooden angle brace, instead of a leg, as 
shown in the end-view photograph, the space 
beneath the bench is made accessible for stor- 
age of mill lengths of lumber, pipe, and other 
long materials. 
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An assembly of 4” by 4” uprights secured 
on the wall opposite the woodworking vise 
provides the solid backing necessary for sur- 
face-planing boards and clamping up gluing 
jobs. The eye-level storage shelf is built stur- 
dily enough to hold heavy loads without sag- 
ging, while it also serves as a firm support for 
the wiring and plug-in boxes. This shelf is 
kept reasonably narrow to prevent its becom- 





Cabinet shelves tilt backwards slightly and are 
designed to suit the tools. Bulkier tools are 
stored at top. Note rabbet for plywood cover 
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ing cluttered with inaccessible 
parts and materials. 

The tool cabinets are individu- 
illy mounted directly on the wall 
in order to allow for changes in 
the layout should additional cabi- 
nets be added to house new 
tools. Tapering from an inside 
lepth of 6” at the top, where 
bulky tools such as breast drills 
ire shelved, down to a depth of 
2” at the bottom, where thin 
tools such as saws and hammers 
ire kept, the cabinets overhang 
the bench with a minimum 
umount of interference with 
bench work. Moreover, their 
tapering shape readily lends 
itself to the convenient arrange- 
ment shown in the drawing 
whereby the plywood covers can 
be lifted out of the cabinet 
fronts and lowered out of 
the way behind the bench. 

The cabinet shelves are 
tailored to the tools, holding 





Shaded electric lamps 
of low wattage heat the 
cabinet to prevent the 
tools from becoming 
rusty in damp weather 
























them in the best pos- 
sible positions for be- 
ing picked up and re- 
placed with ease. The 
principle involved 
simply calls for tilt- 
ing the shelves slight- 
ly backward, and also 
to one side if neces- 
sary, so as to prevent 
the tools from slipping 
Sectional iew off or shifting out of place. 
As an aid to maintaining neatness 
in the cabinets, shelves allotted to mis- 
cellaneous small tools should be built 
ei ae ans amet narrow. This will discourage the ten- 
ALLOWS CABINET COVERS dency to lay large tools temporarily 
poo pat a on top of small ones. Locks, instead of 
catches, may be installed to secure the 
ee cabinet covers in place, if desired. 
































Drilling Overlapping Holes 





UPPER-LEVEL| | WHEN a hole has to be drilled with 


CABINET a twist drill in metal or other material 
nas rete where it overlaps another hole or the 
‘SHELF. ‘METAL VISE edge of some opening, the point of the 
drill nearly always slips off into the 
other hole or opening, sometimes spoil- 
ing the work completely. This may be 
avoided if the center of the new hole is 
marked with a prickpunch and first 
drilled with a very small drill. This 
small hole then serves as a guide for 
the larger drill and keeps it from 
running off.— HOWARD A. BOWMAN. 
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Rigid Boring-Bar Holder Fastens on Cross Slide 

















The holder is not only 
excellent for boring as 
shown above but also 
for drilling as at the 
right, or for reaming, 
if a suitable sleeve is 
turned to fit the hole 


Modified Drill-Chuck Arbor 
Makes Removal Easy 


THE arbor of a drill chuck is frequently 
somewhat difficult to remove from the chuck 
or from the lathe headstock sleeve without 
damage to the parts. A good plan is to make 
a new arbor and chase about an inch of 
threads between the two tapers. The smallest 
diameter of the thread should be slightly 
larger than the tapers. Turn shoulders on a 
nut, as shown below, and thread to fit the 
arbor. To remove either chuck or sleeve, 


simply screw the nut against their faces and 
they will be crowded off the arbor without 
injury. 


H. E. RISLEY. 
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The original pattern and the com- 
pleted holder and hold-down strap 


ERE is an inexpensive cast-iron boring- 

bar holder that is much more rigid and 
more easily mounted than the ordinary tool- 
post type bar holder. The upper part of the 
pattern is carved from a single piece, and 
glued or nailed to the flat base. When machin- 
ing the holder, face off the base first; then 
mount the holder on the faceplate to drill the 
holes for the hold-down bolts, so the two holes 
will be parallel. The hold-down strap should 
just about fill the T-slot 
in the cross slide. Mount 
the holder on the cross 
slide to drill and ream 
the hole for the bar. 
This hole should be as 
close as possible to the 
hold-down bolt holes 
without breaking 
through to them. The 
closing kerf is cut with 
a hack saw. The last 
operation is to drill and 
tap the three clamping 
bolt holes as indicated. 
—ROBERT B. DOUGLAS. 
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FIG. 1 FIG.2 


Drilling Series of Holes 


WHEN it is necessary to cut large holes or 
irregular shapes in thick steel or cast iron by 
using a drill, a good many mechanics will 
start drilling at one end and continue right 
along from one hole to the next. The first 
thing that happens is that the drill runs off 
into the previous hole. This leaves much solid 
stock and results in the breakage of drills and 
a generally rough job. The proper method is 
to lay out and center-punch the holes accur- 
ately and drill every other hole, then go back 
and drill the rest of them. The drill then has 
no chance to run off.—-DAN MARVOSH. 
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Using the indicator to center a punch mark in 
an irregularly shaped casting prior to boring 


MATEUR machinists will find the con- 
struction of this center indicator or 
“wiggler’ an interesting problem. The 

heart of the tool is a steel ball about 11/16” in 
diameter from a ball bearing. It should be 
heated a bright red and cooled slowly to soften 
it. Chuck it in a three-jaw chuck and drill 
through a clearance hole for the threaded end 
of a bicycle spoke; then drill halfway through 
a clearance hole for a standard bicycle-spoke 
nut. The hook end of the spoke is cut off 
and the end pointed. 


Wiggling 
Indicator 


FOR CENTERING 
IRREGULAR WORK 
IN THE LATHE 





quenched, the point will be shrunk in place. 

Note that the holes for the bolts (11) should 
have considerable clearance so that the ball- 
socket plates (7) may be moved around slight- 
ly. The ball seats should be lapped to fit with 
valve-grinding compound. It is not necessary 
to reharden the ball. An essential feature is 
the spring-brass shank (9), which provides 
the spring action so that the center point may 
be kept firmly seated in the punch mark in the 
work to be centered.—-DONALD A. PRICE. 
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A 1” portion of a CENTER POINT FROM 
spoke nut (2) is 

jammed at the end WHEN QUENCHING 
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RILL ROD, AND HARDENED. 







DRILL BALL SEAT 
HOLE NEARLY TO 
SIZE AND LAP 

TO FIT 


@) 


BICYCLE SPOKE 



























































SEPTEMBER, 1939 


_ 
[o>] 
~] 








Band-Saw Blade Support Adjusted by Using a Scale 


A HEIGHT scale made from a broken folding 
rule may be attached to a band saw as shown 
for adjusting the upper blade support so that 
it just clears the work. It may be necessary 
to insert a small wooden block behind the 
scale to provide clearance. The scale slides up 
and down with the blade support. A pointer 
made by sharpening and bending a long 14” 
carriage bolt is fastened to the frame of the 
band saw.—H. R. H. 


A Quick Way to True Up 
Damaged Center Holes 


OFTEN when an armature or other shaft is 
placed in the lathe, it is found that one of the 
center holes has been damaged or for some 
reason is out of true. Instead of setting up the 
steady rest to true it up as is customary, a 
quicker method is to use a little tool that can 
be made in a few minutes. Find a short, 
broken, or worn-out drill (preferably high- 
speed) that will fit the tailstock, and grind it 
into a cutting center, flat on four sides with 
the cutting edges forming the regular 60-deg. 
angle. 

The tool is set up in the tailstock in place of 
the regular center, and the armature is put in 
with the defective end on this cutter. Turn 
the tool holder around in the tool post and run 
the carriage in until the blunt end of the tool 
holder is against the shaft as near to the end 
as possible. Now start up the lathe and simul- 
taneously feed in the cutter and push against 
the shaft by feeding in the carriage. This will 
cause the cutter to cut with an action more 
like that of a boring tool than a drill. Cut it 


carefully for a few seconds, then put in the 
regular center. 


JOHN COOK, JR. 





A sharp, four-sided cutter trues the center hole 
while the reversed tool holder steadies the shaft 
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The scale slides with the blade support, and the 
height is read by means of a pointer on the frame 


Padded Tailstock Crank 


WHEN the tailstock is used for drilling 
operations on the lathe, one’s fingers often be- 
come tired from turning the crank handle, but 
a sponge-rubber ball 
in which a hole has 
been drilled may be 
slipped over the han- 
dle as shown to form 
a large, soft surface 
that is easy to grip. 
In withdrawing the 
drill, the ball may be 
tapped smartly with 
the fingers, which 
will cause the handle 
to spin quickly. 





Paintbrush Removes Excess Solder 


A CLEANER job of soldering can often be 
done if the excess solder which oozes out of 
the joint is brushed off with a cheap paint- 
brush while still molten.—H. S. THOENEBE. 
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Small Telephone Stand and Chair 
Fit into an Unused Corner 


HE telephone stand and chair illustrated are 

offered as a suggestion to woodworkers who like 
to exercise a little originality in designing the furni- 
ture they build. In this case the turnings, the back of 
the chair, and other elements of the design may be 
worked out by the builder to suit himself. 

The quarter-round table top has a radius of 18”, 
and the sides are 18” long. The legs are 25” long, and 
the directory shelf is 3” deep. The front legs of the 
chair are 18” long, the back legs 30”. The removable 
seat, which is 12” square, is covered with imitation 
white leather. In this case all the turned parts were 
made of straight-grained maple, and the remainder 
from walnut lumber a full %” thick when finished. 

It is desirable to insert a small screw eye in 
the back of the rear leg and another screw eye 
in the baseboard of 
the room so that the 
two can be joined with 
a short piece of stiff 
wire. This will pre- 
vent any tendency of 
the table to tip for- 
ward if someone press- 
es down heavily on 
the telephone while it 
is resting near the 
front edge of the table. 
The wire can be read- 
ily unfastened when 
it is mecessary to 
move the table.— 
HERBERT WOODLING. 





The table is shaped so that it will 
go in a corner, and the chair is 
pushed under it when not required 


An Imitation Bronze 


for Model Work 


FoR model work, one of the 
best imitation bronze effects I 
have seen is obtained by mix- 
ing gold bronze powder in black 
paint..—ANTONIO GELINEAU. 


FILING A CROSSCUT SAW [ WOODWORKING] 


1. Joint the saw very lightly as an aid the file horizontally and at an 
in filing. 2. Clamp it ina saw vise with angle of from 45 to 55 deg. to 








| 
| | 
| | 
| | 
| the handle to the right. 3. Start inthe the blade. With the file in this | 
gullet to the right of the first tooth position, file every second gullet 
| that is pointing away from you. Hold until the handle is reached. 4. | 
| Now place the saw in | 
) TOE at VISE HEEL the vise with the handle 
= ‘=—— to the left and file the 
| wf DIRECTION OF FILING gullets skipped the first | 
it time, beginning at the | 
S toe. This method has the 
| > advantage of leaving a | 
45° smaller burr on the front 
| oe a 4 edges of the teeth, but | 
| cunnrnion Oe Fane saws may also be filed | 
| from the heel to the toe. | 
| | 
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Celluloid Silhouettes 


MADE PHOTOGRAPHICALLY 




















Painting in the shoulder line. A print is 
then made on process film, as shown below 



















An easy way to take a good 
silhouette portrait is to pose 
the subject before a sheet 
lighted brightly from behind 
with a photoflood lamp 








easy to make celluloid portrait silhou- 

ettes. The first step is to take a profile- 
view photo of the subject in front of a win- 
dow or a sheet brightly illuminated from be- 
hind. Endeavor to get as nearly a black-and- 
white picture as possible. 

After the negative is developed, the shoul- 
ders of the sitter may be blocked out to the 
shoulder line, if desired, with deep red photo 
water colors or any opaque water color or 
poster paint. The negative is now printed, not 
on paper, but on a piece of so-called “‘process’”’ 
film. This is done in a printing frame as if a 
paper print were being made, except that the 
exposure must be very brief. It is usually 
sufficient to stand about ten feet from a 40- 
watt bulb and flash the light on for a second. 


B: A SIMPLE photographic method, it is 











The positive film, which is trans- 
parent except for the silhouette, 
is mounted on colored celluloid 


When developed in the usual way, this posi- 
tive film should show a solid black silhouette 
ag st a background of perfectly clear cel- 
luloiu. This may now be cemented on a piece 
of sheet celluloid of any desired color by 
using acetone as a cement and applying 
pressure. 

Another method of preparing the silhouette 
is to make a print on paper, cut out the head 
accurately, moisten it in water, and press it 
on a piece of black or colored sheet celluloid. 
Mark around the outline with a very sharp 
scratch awl, scriber, or phonograph needle 
mounted in a pin vise or suitable handle. Re- 
move the print by slipping a thin knife blade 
under it, cut out the celluloid, and mount it on 
a second piece of celluloid having a contrast- 
ing color.——_E. E. YOUNGKIN. 


Cooling Developer in a Tray 


WHEN tray development is used, a common method 
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of keeping the developer cool in hot weather is to place 
the tray in another larger tray in which cold water 
circulates. A good way to prevent the smaller tray 
from floating about or tipping, is to clip the trays to- 
gether on two sides by means of spring clothespins. 

Clothespins of this type, incidentally, are a valuable 
accessory to the darkroom. They can be strung on a 
wire or cord for holding films while drying or used as 
clips to hold the ends of narrow roll film during tray 
development.—oO. B. 
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Darkroom Ventilated 


WITH A SMALL VACUUM CLEANER 


provided by means of an electric hand vac- 
uum cleaner such as is used in cleaning up- 
holstered furniture. A slot should be cut in the 
wall of the darkroom to receive the mouth of 
the cleaner. A gasket of felt or heavy flannel is 
cut to extend over both sides and glued in place; 
then an opening is cut in it to match the outline 
of the hole. Attach a piece of wood, cut as shown, 
so that the cleaner may be hung in position and 
add a strip of tin to extend up far enough to en- 
gage the edge of the nozzle and hold the cleaner. 
In operation, the bag should be removed from 
the cleaner. When the cleaner is needed for clean- 
ing purposes, a block of wood is fitted into 
the bracket to shut out the light.—B. N. 


\/ provid by m for the darkroom can be 


HYPO TESTER 


Sais? 


5 25 ee 





When a hypo bath has been used for some 
time and it is desired to test it to see whether 
it is still serviceable for fixing prints, place 14 
oz. in a measuring glass and add four drops of 
a 20 percent solution of potassium iodide. If a 
precipitate forms, the hypo is no longer any 
good. A sufficient quantity of this tester for 
several hundred tests may be made by adding 
80 grains of potassium iodide to 400 minims 
of water. 
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The mouth of the 
cleaner fits tightly 
against a slot in 
the darkroom wall 


When the cleaner is re- 
moved, the slot is closed 
with a block of wood 


5 eB 











The prints are washed quickly by a whirling motion, 
and the hypo-laden water is drained from the bottom 


The drain holes are 
at the bottom. From 
them, the water flows 
into a drainage apron 
and out through the 
overflow spout at top 


SAVES TIME AND WATER 


prints may be made as shown from a 

small galvanized-iron tub about 7” deep 
and 16” in diameter. If a suitable tub cannot 
readily be obtained, it is possible to have it 
made by a local tinner. 

On ore side, near the bottom of the tub, 
seven or eight small holes are punched. Out- 
side this section of the tub a drainage com- 
partment or apron 5” deep is soldered on, and 
this has an overflow spout in the center near 
the top. 

For the water jets, two pieces of copper 
tubing are soldered into an ordinary hose con- 
nection, and this screws on the faucet. Slots 
are cut in the end of each tube, the points are 
bent together, a small nail is inserted, and the 
cuts are then soldered so that when the nail 
is removed there will be a small opening that 
will throw a forceful jet of water. The tubes 
are bent to throw the water in opposite direc- 
tions, which causes a continuous whirling mo- 
tion of the prints. The short one is also bent 
to throw the water down toward the drainage 
holes in order to prevent the prints from col- 
lecting there and preventing the water from 
escaping. 

A separate faucet may usually be provided 
for the washer by connecting an ordinary 
faucet with threaded spout to a short length 
of pipe and inserting a pipe tee back of the 
regular sink faucet into which the pipe can be 
screwed.—BENJAMIN NIELSEN. 


A N EFFICIENT washer for photographic 


One piece of copper tubing 5” 
long and another longer piece 
are soldered to a common hose 
connection. The two tubes are 
narrowed at the end to form jets 
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How to Hold Roll Film 
in a Tray for Fixing 












THOSE amateur photographers who make a 
practice of fixing roll films in a tray can hold 
them submerged in the hypo by means of two 
spring clothespins as shown. Simply fold the 
strip of film twice and clip the ends to the 
edges of the tray. The same method is suit- 
ible for washing the film when a deep tank 
is not available.—G. S. G. 
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Visual Exposure Meter 
Aids in Printing 


AN EXPOSURE meter of the visual extinction 
type can be used to determine the average 
density of a negative as an aid in deciding 
how long an exposure to give it in either con- 
tact printing or enlarging. 

The negative is held about 6” in front of a 
40-watt electric lamp and moved back and 
forth while being viewed with the meter. The 
last numeral visible in the meter is the ex- 
posure factor. Each numeral indicates a cer- 
tain length of exposure, and a change of 








The strip of film is folded twice, and the ends are 
clipped to the tray with spring wooden clothespins 


Dissolving Developers Properly 


Two precautions are important when pre- 
paring developing solutions. Do not use water 
hotter than 125 deg. F., and also be sure that 

ne chemical has been dissolved completely 
efore a second chemical is added. 


about three numerals also calls for the use of 
paper of the next grade. These factors are 
best determined by the actual experimental 
printing of small strips of paper, the results 
being kept for reference.—M. G. WINTERTON. 





| 
, FILMS —GENERAL CHARACTERISTICS [PHOTOGRAPHY ] 
| Ordinary. Sensitive only to blue, violet, and ultra-violet light. Examples: | 
Kodak noncurling roll film, which is of snapshot speed, and process film, which 
is used in copy work where color rendition is of little importance. Process film | 
is capable of great contrast, but is of slow speed. Filters are not used with | 
ordinary films. 

Orthochromatic. Has increased sensitivity, which includes the yellow-greens | 
| but not red. Examples: Verichrome, Plenachrome, etc. Red filters cannot be | 
\) , used with these films. 

Panchromatic. Sensitive to the entire visible spectrum, including red. These | 
films are made in many special forms, but generally fall into one of the follow- | 
ing groups: 1. Ordinary panchromatic, such as commercial pan and process pan 
films. 2. Orthopanchromatic with color sensitivity corresponding closely to that | 
of the eye. Portrait pan films generally fall in this group. 3. Hyperpanchromatic, | 
with extreme sensitivity to yellow, orange, and red, such as films with the pre- 
fixes ‘‘superpan” and “hyperpan.” All pan films lend themselves well to the use | 
of filters. | 

| 


POPULAR SCIENCE MONTHLY SHOP DATA FILE 


EPTEMBER, 1939 








murs weave ANSWERS to Some 


USING SHELLAC ON FLOORS 


We have shellacked our 
new floors, but they 
scratch easily in white 
lines and have no en- 
durance at all near the 
doorways. What is 
wrong here? 

You probably were 
sold a shellac substi- 
tute. Shellacs, both 
white and orange, should 
; be bought on the basis 

of a four-pound cut (4 
Ib. of gum in 1 gal. alcohol) and the 
label should guarantee pure shellac. Thin 
the shellac with an equal volume of de- 
natured alcohol and apply by brushing as 
little as possible. It is an improvement to 
add an equal amount of so-called “‘shellac- 
mixing lacquer” to the reduced shellac, but 
do not mix more than can be used up. 

If a floor has been waxed previously, 
the old wax must be removed by a thor- 
ough scrubbing with a _ trisodium-phos- 
phate washing powder and dried over- 
night. Sanding with No. 0 paper may also 
be necessary, in which case wipe the floor 
with a slightly damp rag before shellack- 
ing. Following the use of one or two thin 
coats of shellac, the floor may be waxed 
and polished with a weighted polisher once 
or twice a month. 





brush does more to keep a house looking 

shipshape than anything else. Amateur 
painters, however, encounter problems from 
time to time that puzzle them a good deal, 
such as those described in the accompanying 
questions and answers. 


SCREENS CAUSE STREAKS 


Dark brown or black streaks are appearing 
on my newly painted house wherever there is 
a copper screen. What is the cause and 
remedy for this? 


Foren oes and skillful use of the paint- 


Traces of copper are dissolved from the 
wire screening during rains and are carried 
down over the painted surface by the water. 
If there is zinc or lithopone in the paint 
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composition, the materials will react to 
form a permanent discoloration. This is 
not true of lead-and-oil paints. (In choos- 
ing a house paint, this is a minor con- 
sideration, and it must be understood 
that the zinc-and-lead type is an ex- 
cellent paint.) Wash the copper mesh 
with denatured alcohol and a _ scrub 
brush; then as soon as it has dried, give 
a thin coat of outside spar varnish, well 
brushed out. This process will have to be 
repeated yearly. 


BLISTERED PORCH COLUMNS 


Two large wooden columns supporting 
the porch roof are badly blistered, and 
this has happened repeatedly, even when 
the paint has been burnt off. 


The columns should be ventilated by 
boring several holes 12” in diameter at 


HOW TO ENAMEL 
OVER METAL 


| have a set of child’s 
bedroom furniture in 
enamel over steel tub- 
ing. The finish is chip- 
ping badly and needs 
to be renewed. How 
should this be done? 

Your metai furni- 
ture was evidently “price goods” on which 
the metal-primer first coat was omitted, or 
the metal had not been properly cleaned. 
Scrape off the old paint as far as possible 
with steel scrapers; finish with varnish re- 
mover and then with steel wool and alco- 
hol to insure removal of all traces of paint 
remover. Do not neglect this step. Next 
apply a well-brushed-out coat of metal 
primer, as made for auto refinishing work, 
according to the directions on the can. 
After this has dried hard, brush on a coat 
of four-hour enamel of the desired color. 
Dry hard and rub off the gloss with No. 0 
steel wool. Clean and dust carefully to re- 
move every trace of the steel wool, then 
brush on the final coat of enamel. Dry one 
week in a warm room before using to in- 
sure a tough, hard finish. 
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the base and just under the cap. Bend 
small pieces of screen wire into the shape 
of thimbles over the end of a stick and 
insert them in the holes to keep insects 
out. Push them in, open end first, so the 
smooth cap of screening will be flush 
with the surface. If lightly painted, the 
wire will also render the holes almost un- 
noticeable. 


AVOID SUBSTITUTE TURPS 


| have been told that ordinary oleum 
spirits, which may be obtained for as little 
as fifteen or twenty cents a gallon, are 
excellent for thinning paints. 


Never use turpentine substitutes. They 
are a small fraction distilling between 
low-grade gas and kerosene, and often 
have enough traces of light paraffin oil 
to cause trouble. 


SEALER COAT OVER STAIN 


Why do you recommend the use of a sealer 
coat over the stain before filling a floor 
with a silex filler? 


Where a high-grade stain has been used 
to color a modern floor, the use of filler 
without a sealer would tend to obscure 
the beauty of the stain. Then, too, the 
oil in the filler would be certain to sink 
into the pore areas and thereby produce 
a darkening effect and possible shrinkage 
of the filler due to loss of the binder. When 
the floor or other woodwork is properly 
sealed with varnish reduced from one half 
to two thirds with pure turpentine, this 
sealer coat sinks in solidly; prevents the 
filler from obscuring the stain, enables it 
to be wiped off the surface more readily, 
and keeps it from shrinking in the pores. 


Shellacs, regard- e 
less of how much (Ar 
they are reduced, do Le >" 


not make durable ——,@ 
sealer coats on floors TF } 1f . 

finished in varnish, 2% i] Ca 
even though a num- Z, CURL Li 

ver of painters use 
this method simply 
ecause it is quicker. 
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Puzzling Paint QUESTIONS 


REFINISHING CEMENT FLOOR 


Varnish on the red 
cement floor of our 
recreation room has 
become soft and sticky 
in places, following a 
flood. What can! do? 


Dissolve 1 lb. sal 
soda in a 10-qt. pail 
of hot water. Apply 
this to a square yard 
of floor with a broom 
and let soak. Repeat 
on a second and a third 
Square yard. Go back to the first area and 
scrub the varnish loose with the broom, or 
you can use a painter’s wire brush if your 
hands are protected with vaseline or rub- 
ber gloves. Completely remove all traces 
of finish and mop clean. Repeat with sec- 
ond and third areas and continue in this 
way until floor is all stripped. Mop up with 
plenty of clean water. Next dissolve 2 lb. 
zinc sulphate in 1 gal. water and apply in 
this ratio to the entire floor as soon as pos- 
sible after stripping with sal soda. Let dry 
very thoroughly. 

Brush the floor clean, then varnish one 
coat. Dry hard for at least three days, 
then varnish a second coat, which should 
be dried for one week, with heat in the 
room as near 70 deg. F. as possible, before 
using. 





PAINTING FLOOR OF PORCH 


1 am installing an upstairs sleeping porch and 
using comb-grained fir flooring. How should 
this be laid and finished? 


If the floor is at all exposed to driving rain, 
the joints of each strip of flooring should be 
heavily painted with floor paint and then 
driven up tight and nailed. Wipe the face of 
each joint clean of excess paint when nailed. 
The floor should then be primed with a well- 
brushed-out coat of standard deck paint. Re- 
duce the priming coat with an equal quanti- 
ty of pure turpentine and let dry hard; this 
is very important. Then brush on a full- 
bodied coat of well-stirred deck paint. For 
best results, sand with No. 00 paper between 
coats, being careful to wipe up the dust. 
17 
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ONSTRUCTED 
C from birch 
bark, this little Chip- 
pewa box may be 
used as a container 
for a large round 
can of tobacco, 
scouring powder, or 
the like. It will also 
serve by itself as a 
box for handker- 
chiefs and various 
odds and ends. In 
case birch bark is 
not readily obtain- 
able, parchment may 
be used as a substi- 
tute. Dimensions, of 
course, will depend 
upon the use to which it is to be put. Those 
indicated on the drawings are suitable for a 
handkerchief box. If it is to hold tobacco, 
make it to fit around the can in use. 

The designs are formed by cutting holes in 
the material and backing them with red or 
green cloth. To finish off the bottom, a thin 
reed is split and the two pieces are sewed 
with yarn to the edge, one inside and the 
other outside, as shown at A. The top is fin- 
ished similarly except that only one piece of 
split reed is sewed around the outer edge as 
at B. The bottom is stiff cardboard or thin 


Tin Can Fastened on Wall 
to Hold Extension Cord 


INSURANCE under- 
writers say that an 
electric cord should 
never be hung from a 
nail, yet if the cord is 
coiled and put on a shelf 
or in a box, it is likely 
to become tangled. A 
tin can fastened to the 
wall at a slight angle 
makes a good cord 
holder because it is 
smooth and large 
enough not to injure 
the cord. A stove bolt 
holds the can on a 
wedge-shaped block of 
wood that is nailed to 
the wall. The block and 
can may be painted to 
match the woodwork. The space inside the 
can will hold a spare electric bulb or a double 
socket.—JOHN M. AVERY. 





The can is fastened 
at an angle by means 
of a wooden wedge 
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A Birch-Bark Utility Box of niacin Design 
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wood, glued in place against the yarn-cov- 
ered reed. 

The cover consists of three pieces, progres- 
sively smaller in diameter, as at C. The two 
smaller ones are notched around the edges. 
The second one is sewn in place where the 
stitches will be concealed by the third piece, 
and the latter is held with a tassel of yarn of 
the same color as the cloth lining. A stitched 
design is added, and a strip about 1” wide is 
sewed on the underside of the cover near the 
edge to form a sort of flange that will fit into 
the box as at D.—GRAY WOLF. 



































Tape on Thumb Tacks Aids 
in Pulling Them Out 


EASILY removable thumb tacks may be 
made by pushing each tack through the cen- 
ter of a short piece of adhesive tape. The 
ends of the tape are then brought over the 
head of the tack and stuck together. Round 
the ends to make a neater looking job. The 
flexible tabs can be flattened against the 
board, thus offering no obstruction to the T- 
square, but are readily gripped to pull out 
the tacks.—_HENRY and RICHARD HANSCOM. 
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Secretary Harry 
Spock, right, of 
the Peekskill 
club receives the 
plaque shown be- 
low from Arthur 
Wakeling, a 
Guild director 





Guild Bestows 
National Honors 


ON HOME WORKSHOP CLUBS 


NE day last November a little girl 
marched into a movie theater in 

Buffalo, N. Y., and handed a bat- 

tered doll to the attendant. ‘“‘Here’s 

my ticket,” she said. The paint on the doll’s 
face was chipped and part of its hair was 
missing, but the man solemnly accepted the 


AWARDS 


toy and let the child enter. More than 1,000 IN NATIONAL ACHIEVEMENT 
toys of all descriptions, most of them badly 

in need of repair, were presented as the price CONTEST 

f admission that afternoon. A week later a e 

similar scene took place in another theater FOR CIVIC ACTIVITIES 


on the opposite side of the city. 

The thousands of toys were removed to 
nearby vacant stores to be sorted. Some were FOR CRAFTSMANSHIP 
liscarded or temporarily stored because of 
the amount of work required to recondition 


them. Trucks carted the rest away to the FOR BEST CLUB PROGRAMS 


home workshops of ten local men, the mem- Peekskill (N. Y.) Homeworkshop Club 


bers of the Bison Homeworkshop Guild. Dur- HONORABLE MENTION 


ng the few weeks remaining before Christ- 


Bison Homeworkshop Guild, Buffalo, N. Y. 


Long Beach (Calif.) Homecraftsman’s Club 


nas, the men spent all their spare time CIVIC ACTIVITIES — Long Beach (Calif.) Homecrafts- 
everishly working in their shops to repair man’s Club, Busy Bee Homeworkshop Club, Corn- 
S many toys as possible. wall, Ont., Canada. CRAFTSMANSHIP — Chicago 

Finally Christmas Eve arrived. The names (il.) Premier Homeworkshop Club, Nutley (N. J.) 
f underprivileged children had been obtained Homeworkshop Guild, United States Trust Com- 


rom schools and various agencies. Letters 
ddressed to Santa Claus had been turned 
ver to the club by the postmaster and 


pany Homeworkshop Club, New York City 
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Children in Buffalo, N. Y., saw a movie by presenting old 
toys. A. W. Harding, above, and nine other members of 
a local club repaired the toys and gave them to the poor 


investigated. Everything was in readiness. by Arnold F. Tuttle won the craftsmanship 
The men piled the toys into trucks and were’ plaque for the Long Beach (Calif.) Home- 
on their way. You couldn’t have paid them’ craftsman’s Club. Mr. Tuttle received a spe- 
to stay home and let some charitable organi- cial silver craftwork medal, suitably en- 
zation distribute the toys they had spent so_ graved. 

many hours in repairing. Their reward was The award for the best club programs ar- 
seeing the grateful faces of poor children. ranged during the contest period (October 1, 
Secretary Herman W. Lorenz said, “In 
several instances mothers told us that 
they expected no toys from any source, 
and sometimes tears of thanks filled their 
eyes as words failed them.” The men 
visited 383 families that day and made 
1,350 children happy. 

In recognition of the tremendous 
amount of work this handful of men 
accomplished in so short a time, the 
3ison Homeworkshop Guild has been 
accorded national honors in the form of 
a beautiful silver plaque for the most 
outstanding civic activity performed by 
an affiliate of the National Homework- 
shop Guild in the annual achievement 
contest (see P.S.M., Nov. ’38, p. 195). 
The splendid codperation of theater 
managers, newspapers, a bakery that 
donated a box of cookies for each child, 
and local firms that loaned trucks is 
testimony to the high regard with which 
the club is held in its city. 

A carved case for a large grandfather Henry Buntschuh with his Colonial hutch table, which 
clock made in three months’ spare time won second prize in the Wood-Ridge (N.J.) club exhibit 
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1938, to April 1, 1939) was given to the 
Peekskill (N. Y.) Homeworkshop Club. The 
members enjoyed talks and demonstrations 
on abrasives, polishing steer horns, veneer 
paneling and inlaying, gluing, workshop 
problems, soldering, and engraving. In addi- 
tion, the club visited a glider plant, held a 
dinner to commemorate the Guild’s and its 
own fifth birthdays, and conducted an ex- 
hibition. 

Many clubs ended the spring season with 
exhibitions in windows, in hardware stores, 
in vacant stores, and as part of local hobby 
shows. One of the most successful was the 
fourth annual exhibit of the Wood-Ridge 
(N. J.) Homeworkshop Club which 500 per- 
sons attended and cast their votes for what 
they liked best. The results of the poll fol- 
low: first, sewing-machine console made by 
Henry Hagemann; second, Colonial hutch 
table, Henry Buntschuh; third, four kitchen 
chairs, George N. Schalk; fourth, train dis- 
play, H. W. Krypendorf. The award for the 
year’s most comprehensive and craftsmanlike 
work, decided by a vote of the members, 
went to Mr. Schalk, who now has two legs 
on the club’s craftsmanship plaque. He has 
to win it only once more to retain perma- 
nent possession. Mr. Schalk displayed a 
beautiful pistol display case carved from 
solid walnut and having an inlaid top. 

The North Branch Craft Club of Montreal, 
P.Q., Canada, recently promoted a hobby 
show. Approximately 350 children and adults 
exhibited, and more than 1,100 persons at- 
tended. Two members demonstrated the de- 


Robert Geoghegan of 
New York City built 
this locomotive en- 
tirely of cardboard 
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sign and modeling of plaques, which were 
presented later to exhibitors. 

Following the first exhibition of the Vicks- 
burg (Miss.) Homeworkshop Club, the mem- 
bers spent an entire evening in the workshop 
of L. L. Gibson, discussing ways of improving 
next year’s display. The next session was held 
at the home of Sam Albrecht where a baseball 
bat was made and its practicability discussed 
as a Christmas toy project. 

The Sea Gull Homeworkshop Club, Atlantic 
City, N. J., is conducting a membership drive. 
A club workshop has been established and 
machinery installed. . . Thomas Monteleone 
demonstrated repoussé designing in his work- 
shop for the Peekskill (N. Y.) Homeworkshop 
Club. .. The Nutley (N. J.) Homeworkshop 
Guild plans to sponsor a card party or social 
to raise money for the purchase of equip- 
ment. .. When the Tri-City Homeworkshop 
Club met at the home of Joseph Sebille, 
Spring Valley, Ill., he demonstrated how to 


Grandfatherclock 
made by Arnold 
F. Tuttle of Long 
Beach, Calif., 
winner of Guild 
craftwork award. 
The clock was 
built in three 
months. It is 
98” high, 16” 
deep, and 30” 
wide at the base 
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One corner of the fourth annual exhibit of the W x0d-Ridge Homeworkshop Ciub 
held in a vacant store. Approximately 500 persuns attended during three days 


repair electric motors. .. The Connellsville 
(Pa.) Homeworkshop Club has begun mak- 
ing toys for distribution to poor children 
next Christmas... Corrin G. Chiler, Dr. B. S. 
Stelmaszyk, and Richard S. Kellogg, who 
won the prizes for the best projects at the 
fourth annual exhibit of the LeRoy (N. Y.) 
Homeworkshop Club, explained construction 
details at a meeting in the clubhouse. 

A small exhibit was entered in the Rotary 
Hobby Fair by the Ashland (Ohio) Home- 
workshop Club. At each meeting the mem- 
must answer the roll call by telling 
what they are doing or explaining a work- 
shop kink. 

William Thomas, president of 
wood Homeworkshop Club, Neenah, Wisce., 
held open house in his new, completely 
equipped workshop for members and their 
friends. He demonstrated how to operate a 
metal-turning lathe and a drill press. 

A joint outing to be held sometime this 
summer has been planned by the New Bed- 
ford (Mass.) Timbercraft Club and the Fall 
River (Mass.) Homecraft Club. The latter 
group plans to sponsor a hobby show and 
will invite all clubs in the city to participate. 


bers 


the Hard- 


Guild Membership Is Essential to Wide-Awake Craftsmen 


NO MATTER what your equipment may be 
a kitchen table and a few tools or an elabor- 
ate shop—-the National Homeworkshop Guild 
would like to have you as a member. Thou- 
sands of amateur craftsmen in the United 
States and Canada now realize that their 
enjoyment of the hobby increases greatly 
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George N. Schalk with his pistol case, voted the 
most outstanding piece of work at the above show 


when they belong to home workshop clubs 
Full information on how you can start a club 
in your neighborhood and become affiliated 
with the Guild will be sent free upon receipt 
of a large, self-addressed, stamped envelope 
Address the National Homeworkshop Guild, 
347 Fourth Avenue, New York. 
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Homemade Hardware 
ORNAMENTS 


Treasure Ches 


The tinned copper hardware and, above, a realistic 
view of the chest laden with jewelry and trinkets 


SMALL treasure chest is easily made as 
shown in the accompanying illustra- 
tions. The box itself is white pine or 

basswood, glued and nailed together. The 
metal trim is cut with a heavy pair of shears 
from a sheet of 1/16” thick lead, 514” by 32”. 
Lay the binding on all around the corners so 
that the ends join in the center of the box. 
Bend the lead to fit snugly and fasten with 3” 
No. 16 brass escutcheon pins. When the pieces 
have been nailed on tightly all around, bend 
down the 12” overlap on the top of the cover 
and the bottom of the box and nail it similarly. 

Hinges, handle plate, and hasp are made 
from 20-gauge sheet copper, and the handles 
and staple from 14” copper wire. All are ham- 
mered lightly, assembled, then cleaned and 
tinned on the face side to make them blend 
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Applying strips of 
lead to the minia- 
ture chest. Below 
are the drawings 
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LEAD GAND FOR COVER 





i 
LEAD BAND FOR TRIMMING CHEST (GEND ON DOTTED LINES) 
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with the lead trim. The tinning is done 

by spreading a thin coat of solder over 

the surface of the heated metal, then |.|.—_,y¥7 3 ra 

brushing off the surplus with an old ° DL m2 AA eo 

toothbrush. The hardware is applied ag rt ad (MaKe 4) , / +) 

with escutcheon pins. All the pins are : : J 

left in their brass finish. F p ps ° ° 
The original chest was painted with Peo i 

three coats of light red, but any color 

may be used, and the interior may be 

lined with velvet, if desired, to prevent 

the jewelry from rattling around in 

the box.—DICK HUTCHINSON. 
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HANDLE FROM 
Vg" WIRE (MAKE 2) 
FLAT PIECES ALL 
20- GAUGE COPPER 


STAPLE 
\ PLATE 
HASP 








HINGE 
(MAKE 2) 





Made from sheet copper and wire, the hardware is tinned 
with solder so that the pieces blend with the lead trim 


Grotesque Birds Carved from Cattle Horns 


loose, if it has not been pur- 
chased already prepared 
for craftwork. 

Time usually can be 
saved by polishing the 
horn before starting to 
carve it. First it is rubbed 
with very fine sandpaper 
or emery cloth, then with 
rottenstone, oxide of iron, 
or jeweler’s rouge applied 
on a cloth or with a buffing 
wheel. If the horn happens 
to have streaks of black, it 
will make a more interest- 
ing looking bird. 

The shaping and carv- 
ing are done with a fine- 
toothed saw, sharp knife, 
and files. The bend in the 
wings and the twists at 
the base are made after 
the horn has been softened 

by boiling for about a half hour, then holding 
the parts to be bent over a very hot iron. The 


ANY grotesque and amusing types of 
M birds can be carved from cattle horns. 
Any scratches on the horn should be removed 
with a scraper, and the horn should be boiled 
for a short time so that the bone can be pried 


bird’s body has the same curve as the horn. 
If a thin piece of wood is cut to fit the bottom 
of the horn, the base section may be used as a 
container for pins, paper clips, or other small 
articles.—J. L. CLYBURN. 


Snakelike Trouble-Shooting Lamp 
for Use in Small Recesses 








SOLDER 
A TROUBLE-SHOOTING lamp that can be thrust into Ber TO TUBE 
small peep holes in tanks, engine cases, and bins can 
be made as shown from a piece of copper tubing. An 
insulated wire runs through the tube and is soldered 
to the central contact of the flash-light bulb. The 
shell of the lamp socket is soldered to the end of the 
tube. The end of the wire is connected to one terminal 
of the battery, and another wire is run from the other 
terminal to the copper tube. A sleeve of celluloid or, 
better still, of cellulose-acetate film is cemented about 
the lamp bulb to protect it from breaking.—R. W. 


SOLDER 
WIRE TO 
CONTACT 
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Elves 


SUPPORT 


House 
Number 


on Roof 


F THE entrance or front porch of your house 
has a peaked roof, you can add a decorative 
touch by mounting the house number as 

shown. The numerals appear to be supported 

by a group of colorful little elves. 

The original figures were cut from heavy 
red fiber board, salvaged from some discarded 
electrical apparatus, but any weatherproof 
material such as sheet metal or pressed com- 
position wood will serve. In the drawings a 
fourth figure design is given for use where 
the house number runs to four digits. The 
L-shaped brackets supporting the figures were 
cut from %” galvanized strap; they were 
bolted to the figures and screwed 
to the roof. 

While the use of different numer- 
ils will necessitate some slight 
modification in the manner of at- 
taching them to the figures, the 
general theme should be preserved. 

The top figure in the photograph is 

supposed to have slipped; the next 

elf has turned around 

as if to stop the last 

elf. A fourth elf, if 

required, can be 

placed at the top, 

looking down on the 

following figures. 

The size of the 
numerals will be de- 
termined to a con- 
siderable degree by 
the distance from 
street to house, al- 
though it is also 
necessary to pre- 
serve some sort of 
balance with the fig- 
ires or the effect will 
e lost. 
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Easily visible from 
the street, this house 
number is mounted on 
the peaked roof which 
covers the entrance 


LIGHT 
GREEN 
r 


ORANGE 


The elves are jig-sawed 
in amusing postures and 
then colorfully enameled. 
The metal numerals are 
purchased and fastened 
to the elves with rivets 
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TO SUIT EVERY a Picket Fence 


, Above, a picket fence; below, a 
M O D E L R Al LWAY SW eee post-and-rail fence. Pickets are 
L painted white; post-and-rail 


fences are either white or natural 


Sees ke es a 
| ENCES iy HUE AL 
a en ir! 








ERE are three types of fences that will take \) { 
care of practically every fence need on your if 
model railway system. The designs are adapted \ 
from real fences, and the dimensions are scaled for = 
0-gauge. BY 
The picket fence is set around houses and lawns 
in the villages, or used as illustrated to set 
off a gasoline service station. Rip the strips 
for the pickets and posts the full length of a 
board 5/16” thick and about 18” long, using 
a smooth-cut saw. Cut the pieces to length 
by stacking several strips together and saw- 
ing through all at one time. Similarly, clamp 
eight or ten of the pickets together in a vise 
and sand the tops to shape with medium 
sandpaper wrapped around a wood block and 
used as a plane. Cut grooves in the back of the 
posts so the 44” square horizontal pieces will 
fit flush. Glue the parts together, spaced as in- 
dicated, by using spring clothespins as clamps. 
The post-and-rail type of fence is for park 
areas and pastures, or it may be placed along 
curves in the road. Posts are 
1',” lengths of twigs about 
3/16” in diameter with the 
bark peeled off. Holes drilled 
through the posts take com- 
mon baling wire. 
Wire fences are _ placed 
around factories, power 
houses, or industrial sites. GRADS DRIVEN Post-and-Rail Fence 
Cut the screening so a sel- “oa 
vage edge will be at the top, 
and nail it to the posts every HINDOW SCREENING 











How wire fences and post-and-rail 
get edre - fences are made for O-gauge. Above, 
4”.—C. ELMER BLACK. Witte Fence small lumberyard with wire fence 
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Bo Improvised Plunger Opens Clogged Drain 





SOMETIMES a balky sink drain, which does 
SCREW TO 
WOODEN l not yield to the pressure of an ordinary force 
pom cup or cannot be cleaned through the regular 
sie sh trap clean-out, can be opened by making a 
ss plunger as shown from a small rubber vacu- 
um cup such as is used to fasten signs to show 
windows. Cut the projection off the back and 
fasten the cup with a screw to the end of a 
wooden rod of suitable size. Trim the rubber 
to a diameter only slightly larger than the 
drainpipe. Then remove the screen from the 
drain, fill the pipe with water, and force the 
If necessary, force improvised plunger in as far as possible. This 
the plunger downthe Will direct great pressure to the congested 
drain several times Spot.—LOREN B, GARD, 


Coiled Wire in Drill-Press Chuck 
Mixes Casein Glue Thoroughly 


YOUR drill press may be used to mix casein glue quickly and 
thoroughly. Take a piece of stiff wire, such as that from a coat 
hanger, and bend it into a coil. Then mount one end in the 
chuck of the press as shown at the right. The width of the coil 
depends upon the size of the container.—E.C.H. 


Miniature Stanchions Made of Beads 


ALTHOUGH it is a trick known to experienced ship 
model makers, many beginners do not realize how = 
easy it is to make poop-rail stanchions and fife rails 
with the aid of ordinary small glass beads. I run a th +h ° 
P P ‘ e can, e wire 
pin through them, then shellac them. By doing this, coil quickly and 
they do not separate when being placed under the rail. This thoroughly stirs the 
is a much simpler way of making the fittings than turning glue mixture 
them on a precision lathe.—S.P.R. 


























When lowered into 


DOORBELLS 


If all the doorbells in a house will not ring, it is 
safe to assume either that the batteries are dead 
or, in the case of transformer-operated bells, that 
the fuse at the transformer has blown. If only one 
bell is out of order and the others ring, probably 
the bell is out of adjustment or worn out, or the 
contacts in the push button are dirty or corroded. 
Clean the contacts inside the bell by drawing fine 
sandpaper between them, and adjust so there is a 
slight space between them when the armature is 
pressed against the magnet. See that the wires at 
the terminal posts are tight, and sandpaper the 
contacts in the push button. 
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Laws of S 





HROMATIC aberration, an optical de- 
fect that makes lenses refract light of 
different colors unequally, can be demon- 
strated by a candle and a reading glass. With 
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Simple Calorimeter Tests 
Electric Heating Coils 


A SIMPLE homemade calorimeter will meas- 
ure the comparative heating effects of elec- 
tric coils of different kinds and sizes of wire. 
Immerse the coil and a thermometer in a 
beaker containing a measured amount of wa- 
ter. Connect the coil to several dry cells, as 
shown above, and note the temperature of 
the water before and after a test. For pur- 
poses of comparison, current should be al- 
lowed to flow for an equal time in each test. 
If you wish to convert the resulting figures 
into calories, or units of heat quantity, multi- 
ply the number of grams of water in the 
beaker (one fluid ounce equals about thirty 
grams) by the temperature rise in degrees 
centigrade; or, if you are using a Fahrenheit 
thermometer, by the temperature rise in de- 
grees and also by five ninths. 
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How an ordinary lens refracts 
light of various colors unequally 


the glass as a lens, focus 
the image of the candle 
flame on a sheet of white 
paper. Now move the paper 
toward the glass and the 
image will be rimmed with 
red; move it away, and the 
image will be rimmed with 
violet. By combining flint 
glass and crown glass, 
which have different refractive powers, this 
color dispersion is prevented and chromatic 
aberration is eliminated in fine lenses for 
cameras and telescopes. 


Circular Electromagnet 
Has No External Poles 


WIND insulated wire uniformly around an 
iron ring. Connect the ends to several dry 
cells, as shown below, and you will have a 
magnet with no external poles. Like unmag- 
netized iron, it will attract either end of a 
compass needle. Remove the wire and cut the 
ring in two. Each half retains some magnet- 
ism, and, you will find, possesses definite 
“north” and ‘“‘south”’ poles. 





Cut the magnetized ring, and the parts have poles 
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in Radio Condensers 


SUSPEND a small metal box or ball, 
with a silk thread, half an inch above the 
ball of an electroscope. Charge the box 
by touching it with a charged electroph- 
orus, and watch the leaves of the electro- 
scope fly apart, owing to induction across 
the air space. Now slip a plate of glass, 
hard rubber, or mica between the box 
and the electroscope, and note how the 
leaves behave. Strangely enough, these 
insulating materials increase the in- 
ductive effect across the air space. 
The amount by which a substance 
does this, called its “specific induc- 


tive capacity” or “dielectric con- 
stant,” is of great importance in 
designing electrical condensers for 


use in radios. 





lron Is Not Magnetic 
at High Temperatures 


RAISE the temperature of a small 
piece of iron to a bright-red heat, and 
you will find a magnet does not at- 
tract it in the least. Let it cool, and 
it regains its magnetic property with 
almost instant suddenness at about 
730 degrees F. A steel magnet, raised 
to bright-red heat, permanently loses 
all its magnetism. The degree of heat 
at which substances lose their mag- 
netic properties is called the “Curie 
temperature.” 
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in Easy lests 


How Insulators Behave 


An insulating plate inserted between the charged box and the 
electroscope increases inductive effect across the air space 


Silk Handkerchief Illustrates 
Use of Diffraction Gratings 


LOOK at a distant light, or at a small hole in a 
shield before a nearer one, through a white silk 
handkerchief of fine weave. You will see the light 
sparkling with rainbow colors. When the light passes 
through the strands of silk it is diffracted, or spread 
out in diverging bands. Adjacent bands, slightly out 
of “‘phase’”’ or step in their vibrations, interfere with 
each other to produce fringes of colored light. The 
same principle is applied in diffraction gratings for 
spectrum analysis, made by ruling thousands of 
lines to the inch on glass or on metal mirrors. The 
greater the number of lines, the brighter and sharper 
will be the colors of the spectrum. 





Light viewed through a silk handkerchief is spread into bands 
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Here's the procedure for making slides of flower pol- 
len. Gently brush pollen from flower's anther to slide 


For permanent mounts, the natural oil of the pollen 
must be removed with either alcohol, dioxan, or xylol 


Remove excess liquid with blotter strips. If you dye 
the pollen, excess dye is removed by the same method 


Liquid petrolatum is a good mounting medium, often 
making the pollen easier to see than Canada balsam 
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of Pollen 
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By MORTON C. WALLING 
* se 


CHOO! 

Excuse me, there’s a lot of pollen 

floating around in the air just 
now; and pollen means hay fever to a 
lot of people. But if you are a micro- 
scopist, you can turn the tables on the 
nose-tickling plague and go sight-seeing 
among the tiny specks of plant life that 
cause it. 

Pollen grains are so plentiful, so var- 
ied in shape, and so interesting in many 
other ways that they deserve the atten- 
tion of every one who has a microscope. 
But before starting to look at them, 
let’s examine briefly their origin. 

Nature doesn’t produce flowers on 
plants primarily to make the landscape 
or a dinner table pretty. A blossom is 
first of all a very practical means of 
turning out future generations of the 
plant; the perfume and pretty colors are 
merely promotional schemes, like the 
advertising campaigns of a manufac- 
turer. 

If you dig out your botany textbook 
and look up the chapter on the structure 
of flowers, you will find that the typical 
blossom is an ingenious arrangement 
of specialized parts. The petals and 
green sepals that surround them at the 
point of attachment to the stem are 
merely specialized leaves. Inside the 
flower are two reproductive organs. 
One, consisting of the stamen, produces 
the tiny grains that are called pollen. 
The pollen grains grow inside the por- 
tion of the stamen known as the anther, 
which is supported by the part called 
the filament. The other organ is the 
pistil, and consists of a stigma, style, 
and ovary. The stigma is at the outer 
end and usually is provided with hairs 
or a sticky substance. The ovary is the 
bulbous base portion of the pistil, and 
in it are produced the egg cells or 
ovules. There often are several stamens 
and pistils in a flower. 

It is the union of the pollen and egg 
cells, usually from different flowers of 
a species, that produces a new plant. 
The mechanism of this operation will 
become clearer after you do a little 
microscope work on pollen, but briefly 
it is this: Ripe pollen grains, generally 
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carried from other flowers by the 
wind, birds, or insects, are insnared 
on the sticky, hairy stigma. There 
they grow or germinate, each germi- 
nating grain sending out a long, 
slender tube. The tubes grow down 
the style into the ovary where they 
unite with the egg cells. From each 
union there develops a tiny, embry- 
onic plant that, after growing a 
while, reaches a state of rest inside 
the hardened shell of the ovule. In this condi- 
tion it is known as a seed. 

This may shatter some of your former 
ideas. A seed, you see, is not the true begin- 
ning of a new plant, but is merely a tiny, 
complete plant that has gone on a sit-down 
strike until it can find satisfactory growing 
conditions. You hear it said that seeds ger- 


Note the spiny surface of these 
coreopsis-pollen grains, which 
causes them to cling to insects 
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The pollen of the common gar- 
den tulip as revealed by the 
strong lens of a microscope 


Transferring cane-sugar solution from a flask to hollow- 
ground slides containing pollen, for study of germination 


minate, but the true germination in the life 
cycle of a plant takes place when the pollen 
grains begin growing on the moist surface of 
the stigma that has trapped them. 

What manner of things are these one-celled 
pollen grains that possess the marvelous 
power of reproducing, with the codperation 
of the egg cell, all the characteristics of the 


Germinating pollen of trillium. 


The long "sprouts" are seeking 
egg cells with which to unite 
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plant—its shape, leaf structure, size, habits, 
the kind of flowers it produces, and so on? 
For one thing, pollen grains are tiny in size, 
the largest barely discernible singly by the 
unaided eyes. They are of various shapes. 
They are constructed to serve as traveling 
colonizers, and have such aids as rough sur- 
faces so they can cling to insects, air cells 
that help them travel on the wind, and tough 
constitutions that enable them to retain their 
appearances for thousands of years in swamps 
and peat bogs, and millions of years in coal. 


OLLEN is easy to obtain for microscopic 
pera All you have to do is to hold a 
blossom above a clean glass slide and tap it 
a few times with a pencil, or bang it against 
the glass to jar the yellow grains loose. When 
you are out on a hike and cannot do this, you 
can gather the pollen in small envelopes. Or 
you can collect the flowers and press them in 
a book until dry, and obtain pollen from them 
at any time you desire. 

The main difficulty in keeping pollen for 
any length of time is that it mildews if per- 
mitted to remain moist. You must dry it at 
once. Pressed flowers, if dried thoroughly 
between blotters or the leaves of a book, will 
preserve their pollen for a long time. Pollen 
gathered in envelopes can be dried by placing 
the envelopes in the sun or in any other 
warm, dry place. Some microscopists believe 
that the best pollen for study is that caught 
as it falls from the flower. Then it is quite 
dry, and in its natural shape. Many flowers 
shed their pollen freely after being cut, and 
it is a simple matter to arrange paper en- 
velopes, waxed paper folded into a cone, or 
even clean glass beakers or tumblers to catch 
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the grains as they drop from the flowers. 

You should examine pollen in both the dry 
and moist conditions. Dry pollen grains show 
their shapes distinctly, but for study of their 
structure they must be expanded by moisture. 
When pollen is wet by water, it sometimes 
behaves in an interesting manner. To see 
this, put some freshly gathered, living pollen 
on a Slide, lay over it a cover glass, and focus 
your microscope on the grains. Then apply 
some water at the edge of the cover glass and 
watch what happens. 

To prepare a permanent mount of dry 
pollen grains, you can proceed as follows: If 
the grains are covered with oil, this should 
be removed by putting some of the pollen on 
a microscope slide and dropping a little xylol 
on it. Carefully remove the xylol with a piece 
of blotter, and repeat the treatment once or 
twice. Then place a drop of Canada balsam 
on the specimen, stir the pollen around with 
a needle, and add the cover glass. You can 
stain the pollen grains for better visibility of 
structure before mounting them in baisam. 
Heating the pollen in aniline oil containing 
gentian violet is one method. Or you can do 
some research in the use of dioxan, (a solvent 
and dehydrating agent that will dissolve oils, 
balsam, and many other substances) as an 
aid to staining. Dioxan can be used instead 
of xylol for extracting the oil in the first 
place. An oil-soluble stain can be dissolved 
in pure dioxan, but a water-soluble stain re- 
quires the presence of about one part water 
to nine parts dioxan. If this much water does 
not distort the pollen grain from its natural 
form, you can stain the pollen, wash excess 
stain out with dioxan containing ten percent 
water, and then destain as much as desired, 
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stopping the stain removal at any point by 
replacing the dilute dioxan with pure dioxan. 
Mount in balsam as usual. This is something 
on which you can do some fascinating ex- 
perimenting. You have a fertile field, for not 
too much is known about dioxan-and-stain 
relations. 

Unstained pollen grains can be mounted 
directly in petroleum jelly or liquid petrola- 
tum without particular preparation; and the 
stained ones can be similarly mounted after 
excess stain and solvent have been removed. 
Use circular cover glasses and ring them 
with asphalt varnish, ordinary varnish, gold 
size, Shellac, or other sealer. 

For observation of pollen structure, it is 
desirable to expand the dry grains by intro- 
ducing moisture. First, remove the oil by 
treating with alcohol or dioxan. When the 
solvent evaporates, the oil will remain as a 
smear or ring on the glass slide, and can be 
wiped off. Stain, if desired, with a water- 
soluble dye, and rinse with clear water. Re- 
move excess moisture with a blotter and then 
cover the pollen with glycerin or glycerin 
jelly. If necessary, you can drive water out 
of the mounting medium by heating the slide 
gently. Finally, cover the preparation with a 
thin cover glass, No. 0, if an oil-immersion 
objective is to be used. 

It is fun to watch pollen grains germinat- 
ing. You can do this easily by placing them 
in a weak solution of cane sugar, ranging 
from about three to ten percent in strength. 


Trillium anther discharging pollen. Blown or carried 
to pistil of similar flower, it germinates into seed 


Some pollen will not germinate in this way, 
but there are many kinds that will. The best 
way to find out about this is to try several 
kinds. Mix the sugar solution in a flask or 
tumbler, place some pollen in the depression 
of a hollow-ground glass slide, and add 
enough sugar water to fill the hollow. Lay a 
cover glass over the specimen, and examine 
the grains with a microscope every few 
hours. Some pollens will germinate in a short 
time, while others may require several days. 
You will be able to see clearly how the tubular 
“sprouts” break out (Continued on page 228) 





Do you like to exchange slides and speci- 
men material with other microscopists? 
If so, the compact slide holder shown in the 
illustration below will protect them when 
they are sent through the mails. Use a stiff 





Make Your Own Mailing Cases for Slides 


material such as thin wood. If it is thin 

enough, you can cut the parts out with a 

sharp knife or a razor blade. For mailing, 

just place the slide in position, fasten the 

parts together with string, tape, or rubber 
bands, and place the container in 
an envelope for addressing. It is 
always a good idea when mailing 
the cases to mark them plainly 
with the word “fragile.” 
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A drop of water acts as a catalyst to produce this spectacular 
reaction between iodine crystals and metallic aluminum powder 


HENEVER the members of the 
halogen family put on an act, you 
can be sure there will be some- 
thing doing in the way of enter- 
tainment. The nimblest of the family quar- 
tet undoubtedly is chlorine. You have seen 
this actor in several roles before—bleaching 
dyes, and attacking metals with accompany- 
ing pyrotechnics, for example—if you have 
followed this series of articles. Iodine has 
made a personal appearance before you as a 
chemical detective, revealing latent finger- 
prints on paper. Another member of the fam- 
ily, fluorine, has shown you its remarkable 
power of etching glass when teamed with 
hydrogen. The remaining member of the 
quartet, bromine, is an irritating, rascally 
sort of character if encountered alone. How- 
ever, when handcuffed to hydrogen, its be- 
havior is so satisfactory that you should let 
it enter your home chemical laboratory and 
allow it to perform for you. 
Uniting bromine with hydrogen yields hy- 
drogen bromide, or hydrobromic acid—just 
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as chlorine and hydrogen form 
hydrogen chloride, or  hydro- 
chloric acid. Hydrobromic acid 
reacts with substances to form 
bromides, as does its better-known 
relative, hydrochloric acid, to 
form chlorides. 

Unlike most acids or acid-form- 
ing gases, however, hydrogen 
bromide cannot be prepared for 
practical purposes by heating cor- 
responding salts with strong sul- 
furic acid. It is formed in the re- 
action, to be sure, but it is rapid- 
ly decomposed by the oxidizing 
action of the sulphuric acid. This 
difficulty is overcome by heating 
a bromide with strong phosphoric 
acid, which does not decompose 
the product. 

To make hydrogen bromide, 
place a half ounce of potassium 
bromide or sodium bromide in an 
Erlenmeyer flask or a retort, with 
a capacity of sixty to 200 cubic 
centimeters (two to seven fluid 


ounces). Cover the chemical to a 
depth of an eighth of an inch or 
so with strong phosphoric acid, 
which you can buy at any drug 
store under the name of eighty-five-percent, 
or sirupy, phosphoric acid. 

Arrange tubing to lead from the flask or 





Oxygen formed by the decomposition of a hypo- 
chlorite solution makes a glowing straw flare up 
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Making hydrogen bromide from po- 
tassium or sodium bromide and gw 
phosphoric acid. The vapor collects 

in the test tube at the far right . 


retort to the bottom of an 
empty side-necked test tube, 
which will serve as a catch 
bottle to condense water va- 
por distilled from the phos- 
phoric acid. At the test tube’s 
side neck, attach more tubing 
that will conduct the hydrogen bromide va- 
por to the bottom of a test tube for collect- 
ing the gas. This test tube may be left open, 
and the gas, being heavier than air, will dis- 
place it and fill the tube. 

Apply heat to the flask or retort, with a 
Bunsen burner, and hydrogen bromide gas 
will be generated. It will pass through the 
system into the last test tube. Meanwhile a 
teaspoonful or so of useless condensate will 
collect in the side-necked test tube. 

ollect a tubeful of hydrogen bromide gas 
ard then pour it, as if it were water, into 
the air. A white cloud forms as the gas com- 
bines with moisture in the air. 

Hold an object moistened with ammonium 
hydroxide (household ammonia may be used) 
in the stream of hydrogen bromide gas from 
your apparatus. Dense white clouds of am- 
monium bromide will be formed. This re- 
sembles the formation of 


similar clouds of ammonium By 


chloride, when hydrogen chloride 





FAMILY 


it decomposes into its constituents, hydrogen 
and bromine. To show this, soak a sheet of 
filter paper in an alcoholic solution of 
fluorescein, and dry it. Then dampen the yel- 
low-stained paper with water and wad it into 
the mouth of a test tube filled with hydrogen 
bromide gas. Hold the test tube in a Bunsen 
flame. The heat will release free bromine, 
which will change the hue of the paper to a 
reddish coloration. The bromine reacts with 
the fluorescein to form eosin, a red dye. This 
test for free bromine can also be adapted to 
tell whether a salt is a bromide. Usually it is 
sufficient to heat the salt with strong sul- 
phuric acid, in a test tube plugged with the 
fluorescein test paper as before. If the salt 
is a bromide, hydrogen bromide will be 
formed and the sulphuric acid will decompose 
it, releasing free bromine and turning the 
paper pink or red. 

Close a test tube of hydrogen 
bromide gas with your thumb, 
invert it, and open it under 


(hydrochloric acid gas) comes ,RAYMOND 8B, water. As the gas dissolves, 


in contact with ammonia. 
If hydrogen bromide is heated, 


SEPTEMBER, 1939 


WAILES 


water will rise in the tube. The 
solution of hydrogen bromide in 
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By adding a distilling flask to the set- 
up on the preceding page, the hydrogen 
bronide gas is brought in contact with 
water to form liquid hydrobromic acid 


water is known as hydrobrom- 
ic acid—just as hydrogen chlo- 
ride, dissolving in water, forms 
hydrochloric acid. So soluble is 
hydrogen bromide gas that 612 
volumes of it can be dissolved 
in one volume of water. 

To make hydrobromic acid solution for 
your tests, you could simply let the gas from 
your apparatus bubble through water in a 
test tube. A better way, however, is to fit a 
distilling flask to the side-necked test tube by 
means of a cork attached to the side neck. 
The distilling flask should contain about ten 
cubic centimeters (three teaspoonfuls) of 
water, and its arm, pointing downward, 
should dip into the same quantity of water in 





LEATHER BELT DRESSING 


Melt together the following: 


Spruce gum 5 02. 
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a test tube, as shown in the illustration. 

Hydrogen bromide gas from your appara- 
tus first passes into the bulb of the distilling 
flask, where the water greedily absorbs it. 
Any gas not recovered here will dissolve in 
the water-filled test tube below. After let- 
ting the gas bubble through the system for 
several minutes, disconnect the distilling 
flask, and combine the solutions that the dis- 
tilling flask and test tube contain. 


[FORMULAS | 


Ozocerite or cerasine 1 oz. 


Rosin 3 OZ. 


When the preparation is cold, add 10 oz. of alcohol. Shake before using. 


The dressing should be applied with a brush on the inner side of the belt. 
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This solution of hydrobromic acid, you will 
find, has distinctly acid properties. In fact, 
it is strong enough to dissolve metals such as 
zinc and magnesium. Drop small quantities 
of these metals into portions of the liquid, 
and hydrogen gas will be evolved. The metal 
itself is converted into a bromide salt. 

Hydroxides of the various metals are easily 
dissolved by hydrobromic acid. You can make 
some copper hydroxide for this test by adding 
a small amount of ammonium hydroxide to a 
clear solution of copper sulphate, and filter- 
ing to recover the resulting precipitate. This 
solid residue of copper hydroxide will readily 
dissolve when you pour some of your hydro- 
bromic acid solution upon it. 

With iodine, another member of the halo- 
gen family, you can carry out a mysterious 
and spectacular experiment. This test calls 
for solid iodine crystals (not the liquid “tinc- 
ture of iodine”’ used as an antiseptic, which is 
a solution of the crystals in alcohol) and 
should be performed outdoors. 

Mix a quantity of the iodine crystals with 
about twice their volume of metallic alumi- 
num powder, such as is used in aluminum 
paint, by thorough stirring in a bone-dry 
porcelain crucible or tin-can lid. So far, no 
reaction has taken place. Now add a drop of 






Bromine released by heating hydrogen bromide 
colors filter paper saturated with a reagent 
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Laboratory ''Policeman'' 


A USEFUL little device for collecting 
the last particles of a precipitate from 
a beaker is called a “policeman.” To 
make one, slip an inch-long piece of 
rubber tubing over the end of a glass 
stirring rod, or over the closed end of a 
glass tube. Close the outer third of the 
rubber tubing, in turn, by inserting a 
little tire cement and letting the ad- 
hesive dry under the pressure of a 
screw clamp. This will form a small rub- 
ber tab that flexes nicely on the end of 
the rod, for scrap- 
ing out a bit of 
precipitate that 
adheres to a 
beaker. Keep the, 
“policeman” with 
your otherlabora- 4\ 
tory equipment. 


The "policeman" 
on duty. It is 
handy for collect- 
ing precipitates 
from the bottoms 
of glass beakers 





water to the mixture. In several seconds, 
when the water wets the aluminum metal, 
things commence to happen. 

The iodine-aluminum mixture becomes 
warm. Suddenly it glows with a soft, red 
hue. Purple fumes of iodine vapor issue from 
the mass. (It is to dissipate these fumes 
that the experiment is performed outdoors.) 
While the vapor is being emitted, the mix- 
ture will continue to glow. Then, as it 
starts to cool, the dying glow of the alumi- 
num oxide—formed when the aluminum 
burns in the air—is spontaneously rekindled 
to brightness. This phenomenon is known 
as “recalescence.” Finally a cold, twisted 
residue is left. 

Curiously, the drop of water took no chem- 
ical part in the reaction; it simply acted as a 
catalyst or “trigger’’ to set things going. No 
one seems to know just how or why a cata- 
lyst works. But in some mysterious way it 
makes certain chemicals interact, simply by 
its presence. 

Here is an experiment with another com- 
pound of the halogen family—a hypochlorite 
—which shows that two catalysts are some- 
times better than one. 

For the hypochlorite used in this test, you 
can make a solution of calcium hypochlorite 
by dissolving (Continued on page 230) 
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NEW IDEAS FOR 


Novel Car-Radio Aerial 
Combined with Mirror 


EASILY installed on any automobile, a one- 
piece unit now on the market combines a car- 
radio antenna and a rear-view mirror. Fitted 
with a shielded lead-in cable and suitably in- 
sulated, the telescoping rod antenna uses the 
entire surface of the bracket and mirror back 
for signal pick-up, in addition to its own area. 
This gives it approximately two and a half 
times more area available for signal pick-up F 
than is found in many other types of automo- 
bile aerials, a factor that provides superior 
radio reception, according to the manufac- 
turer. The combination unit is installed so 
that the mirror eliminates the blind spot be- C 
hind the rear left-hand corner of the car, 
which cannot be seen by the driver through 
the conventional mirror usually mounted in- 
side of the car body. 




































The mirror back and bracket increase the pick-up area 
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5-10 Meter Converter Comes in Kit Form = 
TUNING coverage of any standard all-wave - 
or short-wave receiver is extended to include “ 
the ultrahigh-frequency five and ten-meter - 
bands by a compact converter available either re 
e 


in kit form or as a complete 
ready-to-operate unit. Em- 
ploying three tubes, and a 
series of plug-in coils, the 
converter requires no altera- 
tions in the receiver with 
which it is used. Once con- 
nected to a standard radio, 
all ultrahigh-frequency tun- 
ing is done with the dials of 
the converting set, as shown 
at the right. 











The converter in use. All ultra- 
high-frequency tuning is done 
with dials of the converter set 





lf desired, the converter can I 
be purchased in kit form with ! 
complete instructions for as- , 
sembling at home, as at left 





POPULAR 





SCIENCE 










































Clamp Makes Antenna 
out of Metal Bed 


A METAL bed can be made to serve as 
an antenna for a bedside radio by using 
the simple device pictured above, which 
can be made at home. The two rubber 
vacuum cups are attached to the bed 
frame, and a tnreaded shaft screwed 
down until its point penetrates the en- 
amel and contacts the metal under- 
neath. A wire leading to the radio an- 
tenna post is soldered to the unit. 





Construction Set 
Offers Miniature 
Radio Laboratory 


A MINIATURE radio labora- 
tory is now put up in kit form 
for radio enthusiasts to make 
many of the devices in daily 
ise in commercial radio sta- 
tions and experimental testing 
rooms. Packed compactly in 
1 cardboard box with full in- 
structions that even inexperi- 
enced radio fans, or begin- 
ners, can follow easily, are all of the parts 
that are required to make a complete ra- 
lio receiver, an electric code-practice set 
or learning the code or for increasing 
sending and receiving speed, a relay that 
vill turn lights on and off, and a number 
f other practical electric devices. Also 
ncluded in the kit is an electric soldering 
ron and a spool of solder, which every 
1mateur radio fan should learn to use. 
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THE RADIO FAN 










Midget Controls Larger Set 


IN ADDITION to providing direct radio reception 
itself, a miniature receiver just introduced will act 
as a remote-control unit to operate a set at a dis- 
tance, and, when connected to a record player, will 
reproduce recorded music either through its own 
loudspeaker or remotely through another radio. 


Using the new miniature for remote control of a larger set 


The beginner's radio 
kit and its contents. 
Below, a tyro radio en- 
gineer puts the final 
touches on a receiver 
assembled from parts 
supplied with the kit 
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CAMPER'S RADIO 


How the resistors and 
condensers are wired. 
The fishpole antenna 
plugs into a jack on 
the top control panel 





MALL enough to 

be slung over 
your shoulder 

like a camera, this 
lightweight portable 
has its own built-in 
battery supply and 
uses an ordinary steel 
fishing rod as an an- 
tenna. Housed in an 
attractive yet sturdy 
cloth-covered cabinet, 
the midget earphone 
set forms an_ ideal 
companion for use on 
camping and fishing 
trips, picnics, and long automobile tours. 
Three of the latest-type midget tubes form 
the basis for the compact circuit. Operating 
on a filament voltage of 114 volts and a plate 
supply of 45 volts, the tiny tubes not only 
make it possible to pack a three-tube hook-up 
into a small amount of space, but they cut 
down the number of necessary batteries to a 
minimum—a 45-volt “B”’ battery and a small 
114-volt dry cell. These tubes, of English 
manufacture, can be obtained from almost 
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INSIDE DIMENSIONS 


The chassis and panel assembly 
at the right fits snugly into 
the top of the compact cabinet 


any large radio-parts supply house and must 
be used with the special midget sockets de- 
signed for them. In wiring the tubes, bear in 
mind that the metal connection at the top of 
each XSG tube is not the grid, as on most 
American tubes, but the plate. 

To obtain the highest possible volume, iron- 


core coils are used. However, to save space 
they should be removed from their aluminum 
shielding cans. To obtain the necessary feed- 
back in the detector or second coil, fifteen 
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turns of No. 28 double-cotton- 
covered wire should be 
mounted close to the grid 
winding. This is indicated in 
the wiring diagram. 

As in the Terrace Portable 
described last month, compo- 
sition-insulated tuning con- 
densers are used instead of 
the usual air-spaced variety. 
They cost no more, and do 
conserve space. However, 
since these condensers cannot 
be ganged or mounted on a 
single shaft, each stage must 
be tuned separately. 

A 500,000-ohm variable re- 
sistor connected across the 
“B” battery serves to control 
the volume. To avoid any un- 
necessary drain on the bat- 
teries while the set is not in 
use, a Switch should be placed 
in the ground lead of the vol- 
ume control. This switch can 
be ganged with a_ second 
switch placed in the minus 
lead to the “A” battery, so 
that both then can be con- 
trolled by a single knob on 
the panel. 

The cabinet used for the 
original set illustrated was 
made of wood and covered 
with airplane cloth. If you 
desire, it can be covered with 
imitation leather. To simplify 
the problem of changing the 
battery supply, two hinged 
covers are used—one at the 
top to cover the control panel 
and the other at the bottom 
to close the battery compart- 
ment. A leather strap run 
through leather loops mount- 


If you wire the receiver carefully according to the diagram below 
you will be able to get good radio reception miles from home 


ed on the sides of the cabinet makes it easy to carry 


the receiver. 


No ground is needed in operating the set, only an 
antenna, which need be nothing more than the business 
end of an inexpensive telescoping steel fishing rod. For 
the original, the author sawed about %” from the bot- 
tom end of the main ferrule that fits into the socket in BOTTOM 
the fishing-rod handle and soldered a short banana-type —— 
plug in place. This plug fits in a small jack mounted in _Fojlow these socket diagrams when making 
the lower left-hand corner of the control panel as shown the various connections to the three tubes 
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Two small batteries housed in the bottom of the cabi- 
net form the tiny receiver's complete battery supply 


in one of the photographs. If desired, a wire 
from the antenna plug can simply be clipped 
to the end of the fishing-pole handle. As a 
matter of fact, the receiver can be used while 
fishing—the steel rod serving not only to 
catch fish, but to snare the radio waves. In 
this case, however, the fishing rod must be one 
fitted with a cork or other nonconducting 
handle to insulate the antenna and eliminate 
body capacity. 

In laying out the parts and wiring, follow 
the photographs and diagram closely. The 
tubes and coils have been arranged with an 
eye to compactness and ease in wiring. Be 
particularly careful in making the connec- 
tions to the three tube sockets, and follow the 
socket diagrams to the letter. 





LIST OF PARTS 
FOR CAMPER’S RADIO 


Volume control, 500,000 ohms. 
Iron-core antenna coil. 

Iron-core radio-frequency coil. 
Variable condensers, two, .00042 mfd. 
Fixed resistor, 2 megohm, % watt. 
Fixed resistor, 1 megohm, ™ watt. 
Fixed resistor, 300,000 ohms, %™ watt. 
Tubular condensers, two, .01 mfd. 
Tubular condenser, .02 mfd. 

Mica condenser, .002 mfd. 

Mica condenser, .0002 mfd. 

Mica condenser, .0005 mfd. 


Miscellaneous: Tubes (two XSG,. one 
XY), one 45-volt “B” battery, one 11:- 
volt midget dry cell, chassis, cabinet, 
special tube sockets, switches, four in- 
sulated plugs and jacks, cabinet, fish- 


pole, knobs, dials, wire, solder, etc. 


400 Install 


HE problem of setting up an effi- 

cient television antenna for your- 

self or one of your friends will 

be greatly simplified if you will 
follow a few simple rules. First of all, 
although television antennas may vary in 
appearance and size, they are basically 
all alike, consisting of a quarter-wave 
doublet antenna of predetermined length. 
A “reflector” antenna, similar in design 
but from eight to ten inches longer, is 
mounted beside the doublet when neces- 
sary to eliminate “ghosts,” or unwanted, 
out-of-register duplications of the tele- 
vision image on the fluorescent screen. 
Such ghosts usually are caused by a re- 
flection of the signals from near-by build- 
ings, just as visible light waves—which 
television waves resemble in many char- 
acteristics—reflect from a wall or other 
surface. 

It is advisable to have a helper when 
setting up the antenna, so that one per- 
son can adjust its position while the other 
tests the operation of the receiver. Locate 
the antenna in a clear space on the high- 
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) 4 WAVE DOUBLET 
@) With REFLECTOR 


TO SET 











est possible part of a building, and on the side 
toward the transmitter. If the antenna and re- 
ceiving set are not within easy shouting distance 
much time can be saved with a two-way, portable 
telephone system strung up temporarily between 
the two points. 

Television antennas should be mounted on a 
wooden or an iron mast of substantial design, se- 
curely anchored to the building. They are usually 
furnished properly matched for the 45 to 55- 
millicycle “vision” 
transmitters. If your 
local television sta- 
tion operates on a 
different frequency, 
the metal rods must 
be cut to the overall 
lengths shown in the 
accompanying table. 
Regardless of its de- 
sign, the antenna 
will have to be ro- 
tated until the maxi- 
mum signal strength 
is obtained, which is 
usually when the 
quarter-wave rods 
are at right angles 
to a line between the 
antenna and the 
transmitter. Several 
commercial anten- 
nas are fitted with 
flexible couplings 
which simplify this 

















Several types of antennas. 
A two-way telephone be- 
tween the set and antenna 
adjustment. helps to make adjustments 
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Helps for Car Owners 











Bottle Opener for Picnics 


THERE’S no chance of forgetting a bottle 
opener, the vital tool on a picnic, if you attach 
one to the steering post of your car. It is easi- 
ly installed with clamps designed for mount- 
ing a windshield-defrosting fan.—D.P.C. 


3 PIECES OF 2°«4" 

WOOD'NAILED 

TOGETHER 
- 










Easily Made Block Steps 
Untangle Locked Bumpers 


IN CASE your car locks bumpers with an- 
other, a handy unit to have stowed away in 
your luggage compartment is an easily made 
pair of block steps made from two-by-four 
lumber. As illustrated above, one set is placed 
under each near wheel of the ‘‘top” car, which 
is then driven onto the steps to lift its bumper 
clear of the other car. The steps fit together 
for compact storage.—R. C. 
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Soft Wire Winds Packing 
on Water-Pump Shaft 


REPACKING water pumps in the cramped 
space found on pumps of most late-model cars 
is made easier by using a two-foot length of 
soft, flexible wire. Loosen the packing nut and 
then wrap three turns of the wire loosely 
around the shaft, as pictured below. Attach 
one end of a piece of string-type packing to a 
loop in the wire. Gently pull the wire and the 
packing will wind itself into place. In the 
drawing, the space is exaggerated in order to 
show details of the process.—J.H.B. 


PACKING READY 
TO BE PUSHED IN 







Even in cramped space, 
it is easy to pack the 
water pump if you use 
this ingenious method 


Removing “Collision” Paint 


WHEN two cars scrape fenders, the lacquer 
or enamel color from one is sometimes trans- 
ferred to the other. Either as a permanent re- 
pair job, or to eliminate an unsightly splotch 
until the fender can be repainted, the blemish 
can be removed by rubbing with a lacquer 
rubbing compound, which can now be bought 
in small quantities.—W.E.B. 





Paint scraped from another car is rubbed off quickly 
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may go dead when 


But you don’t have to gamble on when your 
battery will give out! You don’t have to take 
the chance of finding your car ‘‘dead’”’ in the 
morning, or of paying out your good money 
for a recharge on a worthless battery. Now 
you can know when a battery is about through 
-—simply by checking it up with the Battery 
“Life Expectancy’’ Chart. 


The Battery ‘‘Life Expectancy’? Chart was 
prepared after extensive research into the 
average life of various size batteries. This 
information was assembled and plotted into 





curves on a chart to show how many months 
of useful life can be expected from a battery 
at any point in its service. The chart covers 
batteries of all sizes—from 60 ampere hours 


to 150 ampere hours. 


See your Delco battery dealer today. Have 
him explain the Battery ‘‘Life Expectancy”’ 
Chart to you, and let him show you when 
your battery should be replaced to avoid the 
inconvenience of complete battery failure. 
\sk him also to show you the Delco Battery 
lester, which determines the size battery you 
require to take care of your particular start- 
ing, lighting and accessory requirements. 





X marks the spot ... where your battery 


you need it most! 











BATTERY “LIFE EXPECTANCY” CHART 
i |." 
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UNITS OF SERVICE (Months or Miles) 








More than 5,000,000 
Delco batteries are in 
service every day on 
leading makes of 
passenger cars and 
trucks. Because of 
their proved depend- 
ability, Delco bat- 
teries are specified as 
standard equipment 
on all General Motors 
passenger cars, com- 
mercial cars and 
trucks. 


Delleo-emy 


ANDERSON, INDIANA 





Delco battery sales and serv- 
ice requirements are available 
at United Motors Service Sta- 
tions and dealers everywhere. 





World’s Largest Manufacturer of Automotive Electrical Equipment 
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le MOBIL HANDY OIL 
°| Protect models with this non- 
es 1) gumming oil. Excellent for 
| electrical appliances, sewing 

and washing machines, bicy- 
cles, toys, automobile gener- 
| ators. Prevents rust. Wall 
bracket free with every can. 


QUIETS YOUR ‘Ce 


CAR’S ENGINE: | 
Mobil 
Upperlub 


Made by the 
Makers of Mebileil 


As ym 
0c on y-vacul 
SS 


















MOBIL UPPERLUBE 


Reaches upper cylinders as a 
vapor. Special impregnating in- 
gredient is adsorbed into metal 
surfaces ; prevents scuffing wear ; keeps valves 
free from gum and rust. Reduces carbon. 












Buy where you buy Mobiloil or Mobilgas 


Mobil Specialties 


MOBILGLOSS - MOBILWAX - MOBIL STOP-LEAK 
MOBIL HANDY OIL - MOBIL RADIATOR FLUSH 
MOBIL WINDOW SPRAY - MOBIL UPPERLUBE 
MOBIL HYDROTONE - MOBIL SPOT REMOVER 


ae 


SOCONY-VACUUM 


— 


BY THE MAKERS OF MOBILOIL 
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Door-Handle Cushions 
for Close Parking 





WHEN two cars are kept side by side in a 
double garage, there is always the danger of 
the door handles of one car accidentally strik- 
ing and marring the body or paint job of the 
car alongside, as the owner opens the door to 
get in or out. To prevent this, I made a set 
of handle cushions by obtaining a length of 
small-diameter rubber hose at a drug store, 
cutting it into two sections of the required 
length, and slipping it over the handles, as 
shown in the illustration above. If the cars 
are always placed beside each other in the 
same relative positions in the garage, the 
finish-protecting handle cushions will be re- 
quired only for the doors on one side of each 
car.—W. H. G. 


Rope Silences Hub Cap 


PIECE OF 

3 ROPE fV 
WRAPPED / 
AROUND /, 


HUB 


TO STOP the rat- 
tle of worn hub 
caps, motorists 
can wind a piece 
of rope in the re- 
cess between the 
flange and the 
edge of the cap, as 
shown in the 
sketch at the left. 
A single turn of 
3” rope will be 
Satisfactory for 
most cars, of 
smaller cord can 
be used by em- 
ploying more than 
one turn to fill 
up the space as 
needed.—T. F. J. 









WHEEL 
DISK~ 
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By Any Standard CHAMPIONS 
Are The Better Spark Plugs For Every Engine 


The sound judgment so characteristic of 
mechanically minded men shows, in survey 
after survey, that Champion Spark Plugs 
are the predominant choice for all their 
engines. Furthermore, they show that these 
men fully appreciate the economic advan- 
tages of installing mew spark plugs at regular 
intervals. 


Champions make every gine a better per- 
forming engine due to many exclusive and 
patented features, the most recent of which 
is their new Sillment seal. ‘This compressed 
dry powder permanently seals Champions 
against troublesome leakage common to 
ordinary spark plugs, banishes pre-ignition 
due to leakage, and insures uniform ignition 
and full power in every cylinder. 


THE SPARK 
SEPTEMBER, 1939 Ple 


PLUG 
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Maximum power, economy and depend- 
ability are the standards by which spark 
plugs are measured by particular owners of 
every type of engine, everywhere. By 
these, or any other standards, Champions 
are the better spark plugs—insist on them. 





ACTUAL SIZE 
V-PLUG MODEL BUILDERS — ATTENTION! 
. Specially designed for model 
gas engines giving the same 
dependable performance as 
tee regular Champions. Abso- 





lutely gas-tight, alloy needle 
point electrode, one-piece 
construction. If not avail- 
able through your dealer, 
write Champion Spark Plug 
Company, 901 Upton Ave., 


V-34" 24 Thread ( 
Toledo, Ohio. 


V2-14" 32 Thread 
65c 
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£4 “.” Trade Mark 


A STANLEY DRIVER 
FOR EVERY JOB 


From the delicate adjusting job to the 
heavy, stubborn bolt, there’s a Stanley 
Screw Driver that does the job “just right.” 
All have cross ground tips to properly fit 
screw slots. Typical of Stanley Screw 
Drivers are the three Drivers shown below. 


STANLEY 














jith eases 





**Stanloid"’ Stanley 

















Stanley 
"*Hurwood"™ 
No. 20 
The leader 
for over 25 
years. Blade, 
shank and 
head are 
forged from 
one piece of 
steel. Nine 
sizes: 21” to 


18” blades. 


| 





Stanley Tool Catalog No. 
Write for a copy. 


No. 1006 
Tough, trans- 
parent com- 
position 
handles. ... 
Blades of 
nickel molyb- 
denum alloy 
steel. A driv- 
er for ‘‘tough” 
work, ideal 
for auto re- 
pair. Four 
sizes: 4”, 6”, 


8” and 12” 
blades. 


34 


**100 Plus"* 
No. 1001 
The strongest 
wood-han- 
dled screw 
driver made. 
Hickory han- 
dies capped 
with leather 
washers that 
stand pound- 
ing. Alloy 
steel bars. 
Seven sizes: 


ao” ¢e6 32° 
blades. 

' 

Hl 

} 


shows them all. 


STANLEY TOOLS 


Division of The Stanley Works, 106 Elm St., New Britain, Conn. 
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Saddle Soap Cleanses 
Leather Upholstery 





ORDINARY saddle soap, generally used for 
cleaning and polishing harness, is also excel- 
lent for refurbishing leather automobile up- 
holstery, particularly the light-tan variety 
found in many roadsters and open touring 
cars. Rubbed on with a soft cloth, the soap 
not only cleans the leather effectively, but 
also gives it an attractive polish and makes 
it soft and pliable.—N. R. B. 


Homemade Tool Loosens 
Stubborn Battery Lugs 


BATTERY lugs that are stuck tight can be 
removed with the tool pictured below. Twist 
two short gate hooks so that the eye and 
hook ends are at right angles. Suspend these 
from holes’ bored 
through the ears 
of a %” wing nut. 
Screw the wing 
nut onto a bolt 
with a square 
head, and set the 
bolt on top of the 
battery post with 
the hooks slipped 
under the battery- 
terminal lug.Turn- “Sj 
ing the bolt head 
with a wrench will 
loosen and lift the 
lug, without put- 
ting a strain on 


==S , 
the seating of the y SS? A 
battery post.— ‘ 
A. H. W. — 
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—for MILDNESS 
sai fine old 
“ 4 7 Kentucky Burley 
aged in wood 


. —the FLAVOR 
/j of pure maple 
sugar for extra 
good taste 
Velvet packs easy in a pipe 
Rolls smooth in a cigarette 


ght 1939, Better tobacco 
rr & MYERS 


BACCO CO 


for both 
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From the 
Foley Automatic Saw Filer 


“ef 





There could be no 
stronger testimonial 
to the quality of 
Nicholson Saw Files 
than the fact that they 
are standard equip- 
ment on Foley Saw Filing Machines. These 
machines must have files of uniformly high 
with and 


teeth. 


quality, straight edges 
The 


Nicholson Saw Files which make them stand- 


strong, 
rugged same qualities of 
ard equipment on these machines are the 
qualities that make them best for any hand 
filing job. 

You'll 


right shapes and cuts for your saws, Cello- 


find Nicholson Saw Files in the 


store. 


FREE! 28 Page File Booklet 


Photos, instructions, descriptions, on 


phaned-wrapped at your hardware 


how to choose and use files. Write 
for your copy. Nicholson File Co., 
19 Acorn St., Providence, R.I., U.S.A. 


NICHOLSON 


PIONEERS IN 
QUALITY PRODUCTION 
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GOOD BLUEPRINTS 


. .. A Necessity 
in Every Workshop 


LANNED and tested by experts, our blue- 
printS are the backbone of the home 


workshop hobby. Experienced 


craftsmen 


everywhere realize the value of having ac- 
curate plans like these from which to work. 
Begun as a pioneer undertaking in 1922, the 


POPULAR SCIENCE Blueprint Service 
grown to be the greatest of its kind. 


has 


All of the projects listed below have been 


illustrated in the magazine. 


For the benefit 


of readers who would like to look up those 
pictures, a reference to the date and page of 
issue is given in parentheses after each item. 
A complete list of our plans will be sent free 


upon receipt of a stamped, 
envelope. 


MODELS 


3arnegat Lighthouse, 10! high (illustrated in 
P.S.M Oct. '36, p. 69), 298A $ 

Clipper Ship GREAT REPUBLIC, 51%” hull (Dec. 
°35, p. 59), 272-273-274-R 


Clipper Ship SEA WITCH, 9%” hull (Dec. ’'33, p. 
66), 219 

Coast Guard Patrol 
(July °36, p. 55), 

Confederate Raider 
°38, » TT), 335-% t 

Elizabethan Galleon REVENGE, 21” 
p. 65), 206-207-208-209 ‘ 

Farragut’s Flagship HARTFORD, 33!” hull (Jan. 
’34, p. 57), 221-222-R 

Fishing Schooner WE’RE HERE of 
Courageous,’’ 7%” hull (Oct. ’38, p. 172), 

Harbor Tugboat and Barge, miniature 
models 53/16” and 73/16” long 
(June °36, p. 74), 285 

H.M.S. BOUNTY, 8%” hull (Apr. °’35, p. 68), 254 

Liner NORMANDIE, 205,” hull (Oct. ’35, p. 57), 
264-265 

Liner QUEEN MARY, 1014,” 
283 

Liner PRESIDENT LINCOLN, 14°” 
37, p. 88), 325 

Locomotive, Hudson type, HO gauge, 14” long, 
driven by 6-volt motor (Nov. ’37, p. 89), 329- 

330-R 

3edford Whaleboat, with complete equipment, 

14” hull (Sept. °37, p. 104), 326-R 

Ocean Freighter, 14” hull (Oct. ’35, p. 57), 271 


(Continued on page 210) 


soat of 165 
286-287-R 
ABAMA, 213%.” hull 


Type, 20%” hull 


(Feb. 






hull (Apr. ’33, 


‘‘Captains 
351-R 

water-line 
respectively 


hull (May ’36, p. 74), 


long (Aug. 


New 


« Bet 
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You may worry about your golf 
a \ 





but here is one worry you can avoid 


Peace of mind is a wonderful thing. Life has tough lubricant that lasts twice as long as 
enough problems without your worrying ordinary grease. 
about chassis lubrication. It gives the right kind of protection at 
Let us worry about that! Let us Marfak every friction point on the chassis and 
your car every thousand miles. You'll never keeps your car in apple pie condition all 
have to give a the time. 
thought to grease Stop where you 
cups and shackle see the Marfak sign. 
bolts. Then you'll stop 
Because in worrying about 
Texaco’s 40-Point chassis lubrication. 
| ubrication Service 
we use Marfak, the 





Copyright 1939 





The Texas Company 





TEXACO’S 40-POINT LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS 
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Wingspan 6 ft. Uses any 
%" motor. 344” streamlined rubber wheels. 
The CADET at $3.95 is similar in design but smaller, 
has a wingspan of 51%” and uses any %" motor. 
2%" streamlined rubber wheels. When ordering by 
mail, include 20c for postage. 
An entirely new and different type of gas-model that 
can be built in a couple evenings. With Megow’s 
hollow-carved and finished Leading Edge, the wing of 
amazing strength and great beauty can be built by any 
average builder. The skin-construction of fuselage adds 
great strength and slender beauty, and permits easy 
installation of parts . . . and skid mounting takes any 
motor . . . saving still more time and tedious work. With 
high aspect ratio, steep climbing ability and extremely 
flat glides that take advantage of every thermal, these 
new models become ideal for contest purposes. 


NEW CLASS C ENDURANCE CONTEST 
MODEL, Rubber-Powered — Latest type fold. 


ing propeller increases glide by * 

lowering parasitic drag. Also ‘‘free- ~~ . 
wheeling’ propeller details fur- = 
nished for the inexperienced builder. % . . 
Design based on models flown in ~ ™~ 
contests by two Megow designers 

and embodying latest developments. 

Wing streamlined into fuselage. Removable tail simpli- 
fies winding. Rubber Tensioner prevents shifting weight 
of unwinding rubber. Landing gear can be folded for 





carrying model in box. Wingspan 
41". Weight 4.23 oz. Price, $1.50 








ae plus 15c postage. 

\ — 

Ch inthis ©) Rubber-Powered 

aa 
a’; | 30 FLYING MODELS 

KWIK-DRI CEMENT 
A quick, firm-grip- Famous planes, 
ping, transparent, interesting in 
waterproof ce- detail and de- 
ment for model sign. Excep- 
building & general tional fliers for flight and endur- 
household use. ance contests. Turned nose cowl- 


Tubes Se and 0c. ing on all flying models. ARROW 
and cans at your dealer's SPORT (shown above), STINSON 
RELIANT, RYAN SC, AERONCA 
K, HOWARD DGA8, REARWIN 
SPEEDSTER, CESSNA C-34 and 
others. 50c¢ each. Postage 10c 
extra. 

















Megow’s new 100-page Catalog now ready! Shows 
scores of model airplanes, model ships and HO- my 
Gauge railroad equipment. Also ready-made parts / / 
and supplies for all model crafts. Send Se postage 4.# 

for your copy today! 


g 
Dept. PS, Howard and Oxford Sts., 
Philadelphia, Penna. 
EY or 217 N. Desplaines St, Chicago, 





or Great Western Merc. Co. 
718 Mission Street, San Francisco 








Plans for the Workshop 


(Continued from page 208) 


Old Naval Cannon, a six-pounder in battery, period 
about 1798; gun is 734” long, model over all is 
9” by 11%” (Nov. ’38, p. 170), 352...... ; ; 
Privateer SWALLOW, a Baltimore clipper, 13” hull 
(Nov. °34, p. 65), 228-229-230-R : : 
Trading Schooner, three-masted, 17%” hull (Mar. 
°35, p. 68), 252-253 — B 
Yacht NOURMAHAL, 8%” hull (Jan. °36, p. 61), 
Se EE sbidunipancnancanadot tia beiatenscieveae 


BOATS 


Cabin Cruiser, 17’ long, weighs 750 lb., for use with 
inboard or outboard motor from 2 to 10 h.p. 
(Feb. °39, p. 161), 356-357-358-359-R sails 

Camper’s Utility Boat, 11’ 2” long, canvas-covered, 
weighs 100 lb., for outboard motor or rowing 
(Apr. ’36, p. 64), 281-R . 

Fisherman’s Outboard Boat, 9’ 3” or 11’ 6” long, 
weighs 115 or 160 lb., for motors from 3 to 16 
h.p.; can also be rowed (July ’38, p. 55), 
344-345-R ‘ 

High-Speed Boat for Small Outboard Motors, 7’ 11” 
long, weighs 75 Ib. (May ’35, p. 59), 257-R 

Racing Runabout, 13’ stepless hydroplane for out- 
board motor, weighs 275 lb. (June ’35, p. 60), 
261-262-R_. ne : 

Racing Sailboat BLACKCAT, 13’ 4” long, weighs 
250 lb., Marconi rigged (July ’37, p. 71), 321- 
322-323-R ‘ 

Sectional Rowboat, 9’ 8” long, weighs 60 Ib., all- 
wood construction; can be used with small out- 
board motor (Apr. ’38, p. 69), 340-341-R : 

Sport Runabout, 9’ 8” long, weighs 100 lb., for small 
outboard motors (Apr. ’37, p. 71), 309-310-R 

Utility Rowboat, 13’ long, weighs 175 lb.; can also 
be sailed or driven by outboard motor (Aug. 
*34, p. 84), 224-R icittushenchabaniioce ; 


FURNITURE 


Early American End Table (Dec. ’38, p. 180), 361A 

Filing Case, table height of 30” (Feb. '39, p. 172), 
365A Seay 

Maple Tavern or Long Table, colonial; top is 30” 
by 68” (May ’37, p. 80), 318A 

Modern Tea Wagon and Cabinet into Which It Rolls 
Apr. '37, p. 83), 313A ’ 

Queen Anne Dressing Table, Stool, and Mirror (Dec. 
36, p. 74), 295A 

Six-Footed Coffee Table, 14” high; top is 14” by 
26” (Sept. '37, p. 103), 327A ‘ 

Small Early Colonial Pine Chest, 32” long, 21” 
deep, 24” high (Mar. ’37, p. 87), 308A Z 

Special Bookcase for holding forty-eight issues of 
Popular Science Monthly (Oct. ’38, p. 216), 
S538A a... ivsedokshaniit ‘ 


MISCELLANEOUS 


Beginner’s Battery Radio (Feb. ’39, p. 223), 365A 

3icycle Trailer (Apr. ’39, p. 161), 367A ; 

Cigarette Holder, designed in form of miniature 
three-gun naval turret (Feb. ’37, p. 91, 299A 

Electric Scoreboard for Basketball (Oct. ’38, p. 
184), 353A ‘ 

Photographic Split-Image Range Finder (June ’39, 
Pp. 168), 369A 

Rowboat Back Rest (July ’38, p. 73), 347A 


. 1.00 





— 


) 





eld 
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as follows: 


I am _inclosing.... dollars 
Name 
Street 


City and State 


(Please print your name and address very clearly) 





Send me the blueprint, or blueprints, numbered 
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TOOLS FORTHE HOBBYIST 

























GET “Handyman” tools 
for your workshop. New 
speed, greater ease—driv- 
ing screws, boring holes! 
“Yankee” Handyman 
Screw Driver No. 133H— 
with Spring in Handle, 
$1.25, is ideal drill. 
No. 33H, without spring 
in handle, only $1.00. 
To bore holes for screws, 
ream, etc., with Handyman 
No. 133H or No. 33H, buy these 
“Yankee” Accessories. They 
fit Driver in place of blade. Sold 
separately, as below or in Pak: 


“Yankee” Chuck and 3 Drills, 
Set, 39c. 
—_——_——— 
“Yankee” Drill 5/64” 
a _—_ fT] 
“Yankee’’ Drill 7/64” 


“Yankee” Drill 9/64” 











*“Yankee’”’ Countersink, 
Each 


Cc. 


EEE 


“Yankee” 532” Blade for 
small screws, Each 12c. 


Accessory Pak No. 330H 
Complete Set on Card, 75c. 








PERE ane ne oe 


as 











Big News! Genuine 
“Yankee” quality now 
yours in a small screw 
driver for Twenty-five 
Cents! “It Ratchets!” 
Gets the best of tiny 
screws ... Saves time, 
temper. Simply turn to 
and fro. Adjust ratchet 
to drive or draw screw. 



















IT RATCHETS 


“Yankee”? Handyman 
Ratchet Screw Driver 





No. 2H 

x z 
>< 
22 
<x 
Im 
>m 
Zz: 

] 

Fl 

Length, 4.5". 


Look for ““Yankee”’ Handyman 
Displays at Hardware Dealers 


["~ “INTRODUCTORY COUPON-~—— 
North Bros. Mfg. Co., Philadelphia, U.S.A. 
| If dealer cannot supply you, enclose Money 
| Order for delivery postpaid of “Yankee” 
Handyman Tools, as checked: 

(CO No. 133H Spiral Driver. Spring in 
Handle. One 1%” blade .......-..c.ccccccccccsessesseeses $1.25 
| (1) No. 33H Spiral Driver. One 14” blade.. 1.00 
| C1) No. 330H Accessory Pak Complete........ 75 
| (C) No. 2H Screw Driver—“‘It Ratchets”... .25 
| 

Name........ 
pp Netter vninnenenssinmnenenmminmminnininsnnsien 
! Address........ peices “s 
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LOOK OUT! . 
SHE’S THE “WILD WOMAN” 





ONE WHIFF of that workman’s smelly 
briar, and Borneo Bess went on a ram- 
page! Hey, you—clean your pipe and 
smoke a mild tobacco that smells good! 











AFTER THEY quicted Bess, they made 
it a permanent peace by refilling the of- 
fending briar with a sweet-tastin’, grand- 
smellin’burley blend: SirWalter Raleigh! 








IT SMOKES 
AS SWEET 
AS IT SMELLS 

















PACKAGED MATERIALS 
for Building a 
MINIATURE SCHOONER 


ERE is an ideal little project for those 
interested in ship model making. Simpli- 
ed so that even a beginner will experience no 
difficulty in building it, the model represents 
the We’re Here—the fishing schooner in 
Rudyard Kipling’s Captains Courageous. It 
is 912” long. All the necessary raw materials, 
as well as complete instructions, are con- 
tained in our Kit No. 6M. The price is only 
75 cents. 
For craftsmen who wish to undertake more 
ambitious projects, a wide variety of kits is 
available. The complete list follows: 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier SARATOGA, 18” long......... $1.00 
N. Convoy of four U.S. destroyers, each 644" long. .75 
R. U.S. cruiser TUSCALOOSA, 11%” long..... 1.00 
U. HISPANIOLA of the book and movie ‘‘Treas- 

ure Island,’’ 7” long .. /caiaien sadedceaiaddlptia nacasaat tases 00 
Z. H.M.S. BOUNTY, 8%” hull, 114%” overall...... 1.50 
2M. Ocean freighter, 14” long sea oc a 
3M. Yacht NOURMAHAL, 8%” long ia 1.00 
5M. Liner PRESIDENT LINCOLN, 14%” long 1.50 


6M. Fishing Schooner WE’RE HERE of ‘‘Cap- 
tains Courageous,’’ 91%” over all Bs) 

7M. Fleet of nine modern U.S. fighting ships, in- 
cluding superdreadnought, light cruiser, air- 
craft carrier, submarine, and five destroyers; 
scale, 1” equals 100’ cde ats daatenl ‘ : 1.50? 


STANDARD SHIP MODEL KITS 


A. Whaling ship WANDERER, 201%” hull, 27” 


over all Ce 
WRITE FOR NEW FREE BOOKLET “Burley D. Spanish galleon, 24” hull, 30” over all 6.95° 
in the Bluegrass,”’ describing the fascinat- E. Battleship U.S.S. TEXAS, 3’ long 7.45° 
ing history of Kentucky Burley tobacco. G. Elizabethan galleon REVENGE, 25” hull, 28” oie 
Brown & Williamson Tobacco Corpora- over all 7.25° 
tion, Dept. Y-99, Louisville, Kentucky. L. Farragut’s flagship HARTFORD, steam-and- 
sail sloop-of-war, 3312” hull, 41” over all 8.45* 
| Q. Privateer SWALLOW, a Baltimore clipper, 
NEW RADIO PROGRAM Sir Il’a/ter Raleigh “Dog House,” 10:30 | 12%" Hull, 20" OVE AMl......coccssssseesnrenen - 4.95 
se eaten ‘ i ? 214 
EDST every Tuesday night, NBC Red Network. (Continued on page 214) 
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DOLLARS... AND 
COMMON SENSE 


For YOUR SHOP, the 
BEST Tools Cost You 
Least in the Long Run 


Over the years Delta tools will 
cost you less per hour of satisfac- 
tory use than any tools you can 
buy. After all — power tools are 
bought not for today — but for 
many years. The very little extra 
you may pay at the beginning 
for Delta precision, accuracy, 
workmanship and design, brings \ ; 
back rich dividends in the splen- gi wos ie 
did service you receive from your "3 Eammal Xe 
Delta equipment during thous- 


ands of hours of shop perform- Why Delta Tools offer you 
ance. No wonder Delta owners WIQOST MACHINE VALUE Per DOLLAR 


= se Ooo . ac C7 7 +1 
o9 a as high as 80 5 of their Delta Circular Saws, Band Saws, Shapers, Drill Presses, Jointers, Sanders, 
original purchase price when Lathes and Scroll Saws have “built-in” quality not apparent to casual 
they sell their Delta tools after inspection. Many machines have ball bearings—but Delta machines are 
years of use. Truly Delta quality equipped with “sealed-for-life” ball bearings, which completely seal out 
: ss “dust and dirt, and completely eliminate lubrication problems. Delta also 
goes to additional expense to “pre-load” their bearings, 
*} in order to insure minimum deflection and maximum 
rigidity under load. Further, plain boring and 
=) reaming of ball-bearing seats is not good enough 
eee, aa 5 fo for Delta machines, so all bearing seats are 
“diamond-bored” to insure absolute accuracy and pre- 
cise alignment. Diamond-boring is used also for many 
other operations where precision fits are required. This is 
one example out of hundreds, where Delta design and 


— construction insure a definitely BETTER machine. 


° f A a ot 
v/ a 
% € a ~4 SEND FOR CATALOG 
New Delta or” q | Og 
Tilting Arbor Saw ’ 
. new 10” Delta 
ting Arbor Saw is 
result of 7 years 
tudy, experiment 
research. It em- 
I es numerous ex- 
( > and unusual 
Thousands 





represents real economy. 










The latest Delta Catalog gives you full information on the complete 
Delta line. (Also send for new Project Book No. 5 crowded with new 
and ‘‘out of the ordinary’’ things to make. Send 10c with cuupon for 
Delta Project Book No. 5 


. 
+. > é and latest Delta Catalog.) 
Delta Manufacturing Co. Dept. B939 





600-634 E. Vienna Ave., Milwaukee, Wis. 


Send me the latest new 1939 Delta Cata- 
log and list of Delta Dealers nearest me. 
C21 enclose 10c (stamps or coin) for 
which please send me the new Delta Pro- 
ect Book No. 5. 


rds of got NE Ee RTE 
oS le MANUFACTURING (0. |<". 9 
[cctaiie, a P 600-634 E. Vienna Ave. | City . State 


Check here if you are a Delta user now. 
. . . A 
Milwaukee, Wisconsin 
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CERTAINTY vs. LUCK 
in EMERGENCY REPAIRS 


hy 








_—. a pipe joint leaks, a boiler cracks, a 
heater shell punctures, or a tank seam 
opens, Smooth-On No. | will make the repair 
easily, safely, and without the delays and stiff 
bills of a hired mechanic. 

Smooth-On home, automobile and motorboat 
repairs, made as instructed in the Smooth-On 
Handbook, are 100 per cent dependable, in- 
tensely practical, and afford the quickest means 
of restoring normal conditions. Usually no dis- 
assembling, renewal parts and reassembling are 
required. A Smooth-On job costs less than any 
other that is equally satisfactory, and the use of 
Smooth-On at every opportunity makes a very 
substantial annual saving. 

If you do not know all that can be accom- 
plished with Smooth-On, and want a safe guide 
on good repair practice, get the Smooth-On Hand- 
book. ‘This reference work is filled with helptul 
advice and diagrams for selecting the best method 
lor the job, and for applying 
the Smooth-On in the right 





HOME «- AuTo 


REPAIRS wav for the best results. keep 
this booklet and a can of 
Alli Smooth-On No. | in your work 
tas bench and vou will be ready 
OOTHON 
0 when the unc xpected happens. 
ep 


Buy Smooth-On in 7-oz. or 1 


Ny 
or 5-lD. can from your hard- 


WITH bol 
SMOOTH-ON 


ware store or from us. 














Write for 
FREE BOOK 


SMOOTH-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., Jersey City, N. J. 






Please the free Smooth-On Book. 


Do it with SMOOTHON 
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Kits for Building Models 


(Continued from page 212) 


V. Clipper SOVEREIGN OF THE SEAS, 20%” 

hull, 26” over all . 4.95 
Y. Trading schooner, Maine type; 17%” hull, 

221%.” over alli 4.90+ 
2S. U.S. Navy destroyer PRESTON, 31%” long 5.95°* 
3S. CONSTITUTION (‘‘Old Ironsides’’) 21” hull, 

31” over all 6.50° 
4S. Clipper ship GREAT REPUBLIC, 31%” hull, 

42” over all 8.40* 
5S. Coast Guard Patrol of 165-ft. type, 20%” long 4.95* 
6S. Brig MALEK ADHEL, 20” hull, 33” over all; 

frame-and-plank COMStrUCtiON .......ccecceereeeereseres 9.75+ 





The decorative clipper ship "Great Republic" can 
be built with Kit 4S. The model is 42” over all 


8S. Fishing schooner BLUENOSE, 171%” hull, 22” 


over all 4.95T 


9S. New Bedford whaleboat, with complete equip- 
9 


ment, 14 long 2.75f 


10S. Confederate raider ALABAMA; steam sloop 
bark rigged; 214” hull, 28” over all . 8.20 


SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. MANHATTAN, 12” long.................. 1.00 
H. Cruiser U.S.S. INDIANAPOLIS, 12” long 1.50 
J. Clipper SEA WITCH, 92” hull, 13” over all.... 1.50 
MISCELLANEOUS 

7. Whittling kit with two shaped blocks for mak- 

ing sea captain 5'.” high 1.50 
8. Whittling kit for six different Scotties; each is 

2” by 214”, sawed to shape 1.00 


10. Copycraft whittling kit for making one of sev- 
eral Hobo Hank novelties. Includes master 
model 5°,” high 1.50 
12. Marionette kit for making a model of Dopey 
the Dwarf, 9” high. Hand-painted head and 
complete parts, ready to assemble . 2.25 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to prices marked with an asterisk 


(*) and 25 cents to prices marked with a dagger (7 











Popular Science Monthly, Dept. 99A 
353 Fourth Avenue, New York, N. Y. 


Please send me C. O. D. Kit 


I will pay the postman the price shown above plus 
a few cents postage in full payment. (Canadian 
orders cannot be sent C. O. D.). 

Name 


Address 


City State ? 
(Please print your name and address very clearly) 
If you prefer to send your remittance with this 

order, you save the C.O.D. charge. Remit by 

money order, check, or registered mail. This offer 
is made only in the United States and Canada. 

Also see note above. 
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Amazing new Radiant Heater 
makes its own gas—no piping 
—noi stall: ation—portable— 






an pene trating heat 
like suns shine, for only 1 %c an 
hour. Hotter than gas or elec- 
tricity at 1-10th the cost. No 
smoke, soot, ashes or odor. 
3 DAYS’ TRIAL! Enjoy 
RADIANT HEAT fora 
month at our 
risk. Write |] AGENTS } 
for Free par- | Write for Big 
ticulars of | Money-Mak- 
BURNS pot stnednged ing Plan. 
KRON LAMP & MFG.CO. 
96% AIR- 4% FUEL S59 nich st. Akron, Ohio 


, BUDA INBOARD ENGINES 























OH.P.—2', H.P. 
For Fishing eres . Sail Boats . ities ° Dinghies 
“AIR JACKETED”’ (Improved Air Cooling )—Takes all en- 


gine heat out of boat—no hot pipes— better than water pers Pose 
REVERSE and REDUCTION DRIVE “Free-wheeling clutch” 
Price compiete with outstanding fez eure s ilisted above 
1—6/10_H.P.—3$81.00 H.P. rh be 5 rig? Il! 

ft. 18 ft. 

Fishing Boats—18, 22 ft. Sail’ —- oy 00 seth, with 

pa so instructions and building blueprints. Designed 

prominent naval architect. Write for descriptive literature. 


The BUDA CO. (cept. es) Harvey, Ill. 


No. 16 


$75° BYVTWL aa 


-177 Cal.—Accurate, Powerful; Easy Cocking and trigger 
pull. Length overall 33”; walnut finish stock; well made: 

ijustable rear sight. No Pumping. Others from $3.75 to $25. 
From your dealer or order direct. Catalog and data book 10c. 


S. E. Laszlo (Sole Distributor) | P- 317 _Broadway, New York. 














Hi-Power 
er 










= 

——————— 32 FOOT CRUISER BOAT BLUEPRINTS 

/ arr __- - —am—-4 and full size paper patterns. Wide 
> | 


«2 - 2 


selection—designed by Naval Archi- 
tect. Low prices. Send 10c¢ (coin) 
for illustrated catalog. 
Cleveland Boat BlueprintCo. 
____ Station A-33 Cleveland, Ohio 


BUILD | YOURSELF A MIDGET CAR 


WE SPECIALIZE IN WHEEL SETS, ENGINES, 
ETC. for building Cars, Scooters, Trucks, ete. We 
carry only the best at the lowest prices. Send l0c 
for parts catalog and plans forthree Midget Racers, 
Scooters & other ve se only reliable parts 
satisfaction guarantee 


Bild-Ur-Own Devices, S235 Lake St., Dept. P.S., Chicago 


“BETTER RESULTS 
>? WITH GLUE” 


Send post ecard for booklet, “Better Re- 
sults with Glue,” containing many useful 
hints about mending, model making and 
home workshop jobs. Address: McCormick 
Sales Co., 404 Light St., Baltimore, Md. 


at hardware, drug and 10c stores; 
also in cans from |,-pint tol gallon 


PUSH-A-BIKE IS TOPS 
“Fun To Own And Ride Push-A-Bike!'’ 

100 Miles of travel adventure for ten cents. Also ideal 

for messenger & delivery service. Powerful motor 

drives 200 pound man over 20 M.P H Atte h 

type bicycle in three minutes. See your de < 

Write Richburn Company, Dept. D, Kusure a, tenner’ 


WORLDS GREATEST all around 


ELECTRIC TOOL 


DRILLS—GRINDS—SANDS—SAWS 
POLISHES — SHARPENS — CARVES 


The WHIZ ELECTRIC TOOL is the handiest power tool 
r made. Not a delicate instrument but a real rugged 
for power and precision work Drills through ‘4 inch 
plate in 42 seconds or engraves intricate designs on 
elry. Handles any material. Saves time Eliminates 
r. Plug into any socket AC or DC, 110 volts. Chuc a 4 
capacity. Ball bearing thrust. Powerful, triple-gea 
tor worth its weight in gold STANDARD MODEL 
1 Norma! Speed (uses 50 different accessories, instant- 
terchangeable). Only $7.95 postpaid. 
FREE Accessory outfit (Value $2) includes set of drills, mounted 1‘ inch 
grinder, sanding discs, cutting wheels mounted brush, polis ae 
eel, carving bur, etc. FREE zit cae h outfit ordered NOW. We vA posts age 
send C.O.D. if desired. 10-DAY TRIAL—MONEY BACK GU 
Paramount Products Co., Dept. 9C, 48 West 48th St., ow ‘York 



















Approved 
13939 Model 
Soap Box Derby 
Wheels Now Ready 
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You see radiators boiling everywhere you 
go. Don’t let this happen to you. Keep 
rust and scale flushed out of your cooling 
system. Do it yourself with Sani-Flush. It 
costs only 10c (25c for the largest trucks 
and tractors). Do it regularly—at least 
twice a year. 

Just pour Sani-Flush in the radiator 
(directions on the can). Drain. Flush. 
Refill with clean water. That’s all there 
is to it! Water circulates freely. Your car 
runs cooler. More power. Better mileage. 
And no unnecessary repair bills. Maybe 
you’d rather ask your garage or service 
station to do the job for you. Insist on 
Sani-Flush. It cannot injure motor or fit- 
tings. You’ll find Sani-Flush in most bath- 
rooms for cleaning toilets. Sold by gro- 
cery, drug, hardware, and five-and-ten-cent 
stores. 25c and 10c sizes. The Hygienic 
Products Company, Canton, Ohio. 


ani-Flush Safe 


KEEPS RADIATORS CLEAN 











pe waterproof 


@ Holds permanently on china, 
glass, wood, metal, leather 
paper, fabrics. Not affected by 
heat, 
quickly. Ideal for model mak- 
ing, as well as for mending. 


ai DUCO CEMENT 
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EFFICIENT 


Copying Set-Up 


MINIATURE CAMERA 





A fully adjustable 

“ig oon made main- FRONT VIEW SIDE VIEW 
y from wood, en- FY 1% 

ables the lamps to be ‘ , camp-crew loc D | ¢ = BRASS PIPE 
arranged for copy- ancaaaaieed - z= I LONG 
ing or photographing ia a, & A pawet--p—t 
very small objects @ DIA DOWEL : : 





% P 
tile Ye] THREADED TO 


. € FIT ELECTRIC 
vase . r LIGHT SOCKET 
How the hardwood 7 ‘ a : 


clamp blocks are z : 
made and assembled DRILL HOLE IN peneenes See 
CUT TO LENGTH, 























BLOCK AND MAKE 
THREADS WITH 
%4*20 TAP 


to hold the lamps DETAILS OF SCREW WING NUT 
ADJUSTABLE BRACKET ON END AND 


FOR LIGHT (2 %eg) SOLDER 





pom 


SAW CUT 





N COPYING with the camera or photographing 
 BOLT—([-----f small objects close up, correct lighting and correct 
MAPLE BLOCK —] exposure are most important. When a miniature 
satan einai camera is used for this type of work, the regular 
OF ENLARGER ~J—*- enlarger baseboard and column will serve advanta- 
geously to support both the camera and a homemade 
light bracket of the type illustrated. 

Details of the bracket are given in the drawings. 
All holes should fit snugly for smooth operation, and 
a drop or two of heavy oil in the wood threads will 
allow the clamp screws to work easily. Ordinary 
light sockets having a thread on the end to take 
standard reflectors are used, and the wires extend 
through the tubing and are connected in parallel to 
a single plug. Paint all parts a dull black. 

For copy work, lights of equal brightness should 
be used in the standard 45 deg. set-up in order to 
obtain even, glareless illumination of the object. When 
small objects are to be photographed, however, the 
lights may be shifted in or out of the bracket by the 
brass tubing, as well as side to side on the cross rod 
or up or down on the column. 

To establish standard working conditions in either 
type of work, fix the lights in position and note their 
location above the object and their distance from the 
camera. Make a series of trial exposures and tabulate 
the results so that the correct exposure will there- 
after be known under the same conditions.—C. E. B. 

















SIDE VIEW 
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FOR HIS 
BOOK OF 
BARGAINS 
Order from this list of BASS 
GUARANTEED USED CAMERA BARGAINS 
Zeiss Victrix: ground glass, 


film adapter, C.Z. Tessar F:4.5 
Fl isnintinsncsantinssctcmmadsensssuindentanibin $14.50 


Makina: acon, F:3 


4 £.p. 
, Compur ...$26.50 


shutter 





‘e 35mm Welta w atson: F:2.9 lens, Pronto ery 
Fee 9.50 
@ 24x34 Coat ‘Pee ket ‘am “Deemer 'F: 4.5 ro 
Compound shutter, film adapter, 3 dbl. hold- 
___ SEA RN ree nan es SE TN $22.50 


Write for free Bargaingram 


BASS CAMERA COMPANY 
179 W. Madison St. Dept.PS Chicago, Ill. 











Om CAPTURE THE COLOR OF LIFE! 
YOUR OWN MOVIES! ONLY 10c A DAY! 


NATIONALLY ADVERTISED 8MM and 16MM Movie cameras, 
rojectors. ‘or home, business, church, school, club. MONEY 
ACK 10 DAY TRIAL. Payments as low as 10c A DAY. Satisfied 

customers throughout the world. FREE details. WRITE TODAY. 


Bon Elder's Home Movies, Dept. 739 Boylston St., 





c-9, Boston, Mass. 





BUILD A BOAT BY THE 
WELCH SYSTEM. It’s inexpen- 
sive; interesting and profitable. 
Everything for building, equip- 
ping or repairing boats. USE 
WELCH READY CUT PARTS. 
Send 10c for catalog showing 
boats of many types; boat hard- 
Marine paints; Sails; Boat finishing 





ware; propellers: 
Materialsand WELCH WHITE CAP MARINE MOTORS. 


WELCH BOAT CO., STATION K-9, MILWAUKEE, WISCONSIN 











the Famous 





MAN ENGINE 


125 Miles Per Galion—35 Miles Per Hour 
‘ Get on an AUTO-GLIDE, and G - O!—for inexpensive 
\ trips, to and from business, on deliveries, to school, 
\a etc. Ride with the famous trouble-free, dependable 

~ c USHMAN ENGINE-—at 35 miles per hour, 125 
. mile WRITE!—or see dealer TODAY! 


THE CUSHMAN MOTOR WORKS 
Dept. hes “9 Lincoln, Nebr. 







s per gallon! 


$9245 F.O “3 


UP Factory 


Print Your 


‘ards, stationery, circulars, tags, labels, advertising, etc. 
Save money. Print for Others, Bi Profits; easy rules 
gent. Will do popular Raised Printing like Engraving. Junior out 
fits $8.25, nior outfits $17 and un. Send for free catalog and ali 
details. KELSEY PRESSES, s- 33, Meriden, | Conn. 














NOW ONLY 
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REAL ENGINE VALUE 
Over 7,000 GHQ Gas Engine Kits 
were sold at $8.50. Over 10,000 sold 
last year. Now is your chance to buy 
the New Improved kit for $5.00. Ab- 
solutely complete with coil, plug, ete. 1/5 
H.P. All parts guaranteed. For boats, 
planes ete, Send only $1. Shipped Exp. 
Coll. for balance Send 3¢ for new 
12 page illustrated Dealers write. 


All parts finished. ONLY A SCREWDRIVER NEEDED. 
Average assembly time 30 minutes. DEALERS WRITE. 





ame day. 
catalog. 








_GHQ oa 854S East 149 St.,New York,N.Y. 








NAL 
Sell 5 PERSONA! 


EARN up to $25 in a Week 


Take orders for this big value! 50 Christ- 
1as Cards with sender's name, sell for only 

$1. Your friends and others will buy on sight. 
Just show free sampies. You make big profit. 

Extra Money for Spare Time 

ur oo line offers you largest earnings. Sell Christ- 

nas Card Assortments— Religious Cards, Gift Wrappings 
ind others, 50c and $1.00. Big profit to you onevery sale. 
Men and women—start earning at 

FREE Samples once Writefor FREE Selling Ourht. 
General Card Co., 400 S. Peoria St., Dept. P-18, Chicago, Ill, 
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NO OTHER MINIATURE CAMERA 
OFFERS SUCH VALUE! 


THE NEW 


BABY BESSA 





e@ As compact as a candid camera yet it takes 12 
pictures 214”x2™%4”" on 120 or 620 size film. 

@ Streamlined and exquisitely finished in dull 
chromium. 

e@ Its famous trigger release erects itself, so that 
you can snap at lightning speed without fear of 
blurring. 

e@ F3.5 Voigtar lens . . . Compur shutter speeds up 
to 1/300th part of a second. 


$400 
ADoe 
Eveready Case, $6.75 
Mail Orders Filled. Send for Booklet P. B. A. 
TRADE IN YOUR OLD CAMERA 


WILLOUGHBYS 


World's Largest Exclusive Camera Supply House 


110 WEST 32nd ST., N. Y. 








Makes marvelous movies at everybody’s price 


CINE-KODAK EIGHT 








See it at your dealer’s 














LOOK! 


BETTER PICTURES 


with the 


F-R EXPOSURE METER 






Stop wasting film. Improve 
Use 
this new extinction type 
durable 


and easy to use. For movie 


every picture now! 





meter — accurate 


and still cameras. Fits vest 


In Genuine 
Only Case 


pocket. At dealers every- 
where; or if you cannot be 
supplied attach $1 to cou- 


pon and mail to 


FINK-ROSELIEVE CO., Inc. 113 West 64th St.. New York 


Send me postpaid an F-R Exposure Meter. 
Name 

Address 

City and State 











1dvertisers 


i) 
—_ 
“1 


IENCE MONTHLY when writing to 








(Ff YOU OWN A CAMERA) 
OR WANT ONE 


Packs the greatest buys in photog- 
raphy between two covers. Everything 
you need for shooting, printing and 
developing fine pictures. Complete 
line of latest type, nationally adver- 
tised cameras and equipment. Every 
item guaranteed. Now you can order 
at home with complete confidence. 
Save yourself time and money. Buy a 
better camera . . more supplies with 
what you save. Don’t be without this 
valuable Guide to the Buys in Photog- 
raphy another day. Tear out and mail 
the coupon for your FREE copy. 


Seat poereesni 


Rush FREE 1939 Camera Catalog No. 77 





—— 
Wy 
















S SALES OFFICES IN 
NEW YORK 
100 Sixth Avenue 
CHICAGO 
901 W. Jackson Bird. 
ATLANTA 
265 Peachtree Street 


Boston, Mass. Bronz, HY. 
Newark, MJ. Jamaica, L. 1. 
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BNAME... ; scalisellchdeadlaiedaiibidaainadal 


I th cnet CAMERA 
a CATALOG 


- LAFAYETTE CAMERA COR PORATION 
Dept.9JC9= 100 Sixth Ave., New York, 


~_ENARGEMEDS 


Ee. "Intoreeting circ 0 ee. ANY 
* iD EA L ENLARGER 14g West 23¢¢ St SIZE 
, BEEN ON A Detour LATELY? 


Chances are that making turns was confusing— 
made you wonder if you were going in the right di- 
rection. Withthe Hull Stream- 














Is Photography your hobby? Do you want 
a profitable easy business at home? Make 
PHOTO ENLARGEMENTS for yourself 
and others. Your cost Sc each and less. The Ideal 

Photo Enlar ee is AUTOMAT Ic. No ve 58.88 





line Auto Compass on your a RB 

windshield, there is no need to 

even hesitate. Gives assurance 2 
: ’ pw 

of direction at all es. _ No “ 

more lost mi les, backt ng 

or worry Only $2.95 oy your 


dealer. Two-piece model $1.95. 
Write for literature. 








= , 
BOOK! 
Just out Cen- 
tral’s new mon- 
ey-saving Bar- 
gain Book of 


everything pho- 
togr: aphic sent 





Free on request 

while the _ sup- 

ply lasts. Many 

bargains in stil 

and movie cam- 

eras, lenses, ex- 

0Sure meters 

filters, tripods, enlarger Dark 

room Supplies and ph stographic accessories. Central 


is headquarter for photography—send 
now for Fre Bargain Book. 


CAMERA CO., 2305S. WA 
CENTRAL je ris chicnao ore 


PHOTOGRAPHIC HEADQUARTERS since 1809 


post-card 











Cleaning Hands Stained 
with Developers 


Pyro stains can be removed from the hands 
without irritation by soaking them in a twen- 
ty-percent solution of potassium permanga- 
nate and then rinsing them in a five-percent 
solution of sodium bisulphite. 


Booklet of colored slides bound 
with wire from a spiral notebook 





Kodachrome Slides Bound 
in a Handy Booklet 


WHEN a small collection of Kodachrome 
color transparencies in the new cardboard 
mounts is to be viewed frequently without 
projection, it is convenient to bind them 
Make a pair of cardboard covers and stack 
them, with the slides, to form a _ booklet. 
Clamp the stack between two pieces of wood 
and, with a page from a spiral-bound note- 
book as a guide, drill holes along one edge. 
Remove the wire coil from the notebook and 
run it through the drilled holes.—W. E. B. 





The slides are stacked and clamped between pieces 
of wood while the holes for the binding are drilled 
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Setting Up Movie Camera 
to Shoot Titles 


IF A BASEBOARD of plywood or thick paste- 
board is made as shown above, you can 
quickly set up your movie camera for titling 
or taking animation and other close-up pic- 
tures. The base is notched to receive the 
tripod legs, and the approximate area the 
camera lens will cover at this close range is 
outlined on the board. Different areas may 
be outlined for lenses of various focal lengths 
or to correspond with different heights of 
the tripod. For most close-up work, a satis- 
factory lighting arrangement may be ob- 
tained by placing two flood lights on a tripod 
leg as illustrated. The device is ideal for pho- 
tographing only hands.—M. G. W. 


Paint Spot Removed from Shoe 
by Rubbing with Match Head 


TO REMOVE paint spots from shoes, I have 
used on several occasions a trick learned 
from a bootblack. The spot is merely rubbed 
firmly with the head of an ordinary wooden 
match of the kind that can be struck any- 
where (not a so-called safety match). Do not 
rub so hard that you ignite the match be- 
cause that would burn the finish off the 
leather. If the spot is stubborn, moisten it 
with a little water and repeat the rubbing. 
The method has never failed me so far with 
any kind of paint spot, although it will not, 
of course, remove a stain.—C. A. VOELCKEL. 
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MOVIE 
CAMERAS 


$Q2> 


AND 
NEW TURRET “8” (illustrated) With f:4.5 lens—$25 


UP 
No longer need you envy those who take 
their own movies! No longer need you be 
content with stiff, old-fashioned snap- 
shots! Now, you too can take thrilling 
movies of your friends... your family... 
your trips. And at less cost than snapshots! 
Even though you've never touched a movie 
camera before, you can get glorious, 
theatre-quality results. Every UniveX is 
accompanied byaninsurance policy which 
guarantees “‘satisfactory movies or a new 



















roll of film FREE!” 


TURRET MOUNT FEATURES: Never before has 
there been a Turret-Mount movie camera at 
such a popular price. Turret accommodates f:4.5 
lens, 2.7 or 1.9 lens and f:3.5 telephoto lens at 
the same time @ A change from one lens to 
another accomplished with split-second speed 
@ Lens swings into position surely, firmly, accu- 
rately @ Special view-finder automatically swings 
into position with telephoto lens @ Enables 
shooting both distant and close-up scenes with 
equal clarity @ (Uses UniveX 69¢ movie film.) 























gait oT z A 
s Universal Camera Corp. FREE BOOKLET [3 
Dept. T-3, New York City Hk 
- O Send illustrated booklet. Hi 
‘ O) Send information on Budget Plan. + 
H | =: 
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‘s Hi 
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SAVE REPAIR 
COSTS WITH P.W. 


Plastic Wood has 1001 uses in the 
home and workshop. Handles 


like putty; hardens quickly to al 


manent wood. 











In cans or tubes 
at Paint, Hard- 
ware, 10¢ Stores. 


WEL : ZI 


YSTERIOUS ¢ Discovery 


Aum } Stop w: ae eh 
—get more power— quicker pickup—faster acce 1+ 
eration! AUTO OWNERS everywhere praise 
VACU-MATIC! Proven so efficient, it is guaran- 
teed to satisfy, or the trial costs you nothing. 


Automatic Supercharge Principle 
Vacu-matic is entirely different! It operates on 
the supercharge principle by automatically add- 

inga charge of extraoxygen, drawn free fromthe 
outer air into the heart of the g ~d minture. it is 


FITS ALL CARS 


entirely automatic and allows the mot *breathe’’ at 
on en mpractedd cee ng the correct time, opening and closing as Scouse oeeen 
ad juste rg se ale x ad upto 30 07 on gas costs, vith better moto r performanc 
the fa ‘a 
quicklyin ‘i iby a 
one in a few minutes 
FOR INTRODUCING. Here’s a splendid opportunity Cours unusual sales 
and profits. Every ear, truck, tractor owner a prospect. Send name and 
address now for big money mz iking offer and how you can get yours Free. 


The Vacu-matic Co., 7617-466 W. State Street, Wauwatosa, Wis. 
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Can “Frozen Sleep” 


Cure Cancer? 
(Continued from page 46) 


license for awakening their characters, like 
Rip Van Winkle, years or centuries later. 

One of the foremost of living biologists, Dr. 
Alexis Carrel of the Rockefeller Institute for 
Medical Research, made newspaper headlines 
some time ago when he suggested that a way 
might be found to dry up people like the de- 
hydrated, puckered-up vegetables you may 
buy at your grocery store—and then resusci- 
tate them at a later date! But he took pains 
to point out that a microscopic eight-legged 
aquatic creature called the tardigrade was the 
highest animal upon which the experiment 
had succeeded so far. 

Much farther up the evolutionary scale 
come fish, frogs, and other animals that have 
been frozen in the laboratory and then re- 
vived, none the worse for the experience. Ex- 
periments like these have inspired fanciful 
proposals. One of the strangest was to ex- 
plore the ice fields of northern Siberia in the 
hope of finding a mammoth embedded in the 
ice, so that scientists could attempt to bring 
this prehistoric creature back to life. 

Nearly 200 persons actually offered them- 
selves as subjects, not so long ago, when a 
California experimenter sought a human vol- 
unteer to be frozen alive! He maintained 
that he had frozen monkeys solid, kept them 
in a refrigerator for days, and then revived 
them. Scientists remained skeptical of his 
claims, and civil authorities forbade the pro- 
posed test on a human subject. 

The latest ‘‘frozen sleep’? experiments be- 
gan in a much less spectacular way, when Dr. 
Fay and Dr. Smith tried out an improved 
technique for treating cancer locally with 
cold applications. From a tank resembling a 
clothes washer, filled with water and ice and 
set beside the patient, a motor-driven pump 
circulated ice water through a cooling coil 
resting on the patient’s skin. A thermometer 
registered the temperature of the water as it 
returned to the reservoir. This “refrigera- 
tion” treatment, as the experimenters called 
it, gave promising results and immediate re- 
lief from pain. But some types of cancer 
were too deep-seated to be affected by the 
cooling coil. So the experimenters took the 
bold step of lowering the temperature of a 
patient’s whole body in what they call their 
“hibernation” treatment, using frozen sleep 
to attack a malignant growth that could be 
reached in no other way. After the sensation 
created by the announcement of their first 
successes, they have drawn a protective veil 
of secrecy about their experiments, while they 
pursue their extraordinary line of research. 
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ERE’S Power For You § 


-ower for model planes, cars, boats. Sus- 
1ined POWER, dependable, SURE. Syncro | 

Ace and Ace special model | | 
airplane motors on dyna- | | 
mometer test develop 
over 4 H.P. Light, well 
con- 








struct- 3 models 
6 @, Ace $13.75 
power- | Ace Special 9.95 
ful. Bee 12.50 | | 
SYNCRO catalog | 
denser. 








including coil and 
free | 


SYNCRO DEVICES INC. 747 BEAUBIEN ST. DETROIT | | 


EASY TO BUILD kavaxs | 
OUTBOARDS® 


Largest Selection— Factory 
built or Complete Cut-to-fit 
assembly kits with detailed 
blue prints and instructions. 
New round bottom 
—Safer and Faster. Built to last—Paddles 
included. Send l0c postage for big 
new catalog. 
KAYAK BOAT COMPANY 

152 East 129th St., N. Y. City 
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FREE TRAILER BUILDERS’ GUIDE 


AND CATALOG—NEW 1939 EDITION 
WORLD'S BEST LINE OF pease AXLES, 
HI TCHES AND PAR 
Complete house trailer working blue prints only 50c. 
WRITE TODAY FOR THIS NEW FREE CATALOG 
HAMMER BLOW TOOL COMPANY, Dept. D-9, Wausau, Wis. 

















ml FR EE TRAILER PARTS CATALOG 





We'll save you money on—axles, springs, wheels, coup- 
lers, windows, sinks, water pumps, brakes, refrigera- 
to mrs ar is, lamps, inside and out, 6V lamps, furniture, 
jack ve ec x. ane unt to mfrs NATIONAL 

RAILER EQUIPMENT Successors to Kar an 

ete Plans and Industries, Inc. Dept. f= 3 714 W. Wisconsin Ave., 


E ng Instructions, 10c Mitwaukee, Wis. 


Choose from World’s Largest Line of Power Tools 
FREE 48-page Catalog covers Metal and Woodworking 

Tools, accessories, motors for every purse. Write 
Walker-Turner Co., Inc., 299 South Ave., Plainfield, N. J. 


DRIVER Engineered POWER TOOLS 


ACT NOW! SAVE MORE THAN 20% on genuine factory- 
new Royal Portable Typewriters. Limited time only. 
For complete information—prices, models, terms, 
free home trial, etc., write at once to Royal Type- 
writer Company, Inc., Dept. D-162, 2 Park 
Avenue, New York. 














WHEN YOU BUY FLASHLIGHT BATTERIES DEMAND 
“EVEREADY” FRESH DATED BATTERIES 


The word ‘‘Eveready’’ is the registered trade-mark of National Carbon Co., Inc. 


0 Werks Smattcse 








RADIO 


Beaud) fp Ceeteing POE E 


Midget radio fits your pocket or purse. 
ozs. Smaller than cigarette package! Receives sta | 
tions with clear naturs al to one No CRYSTALS to ad- 
joss ie UPKEEP y oving pert, WIRE 
LESS, TUBELESS, iATTERY LESS ENTIRELY 
NEW PATENTED DESIGN. Has enclosed weared 


luminous dial for perfect tuning "Mas y owners re 









We tighs only 


port amazing reception and distance. 
ONE YEAR GUARANTEE 
mplete ready to!isten with instructions for use in h« hotels, boats 
etc. TAKES ONLY A SECOND TO CONNECT NO ELECTRICITY NEEDED! 
SEP D_NO MONEY! Pay postman only vw 99 plus postage on arrival or send $2.99 
M.0O.,Cash) and yours will be sent complete postpaid. A most unusual value 


ER NOW! MIDGET RADIO co., Dept. PS-9, Kearney, Nebr. 
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At Home! 
New Invention 


GOLD 
SILVER 
COPPER 

TIN 
CADMIUM 
NICKEL 


by Brush 


No Tanks, Liquids, Generators 


DOES SAME WORK AS BIG OUTFITS 


Millions of old auto-parts, and all 
kinds of old, worn articles in homes, 
stores, offices, factories everyw here 
can now be electroplated with a perma- 
nent brand-new sparkling coat of metal 
—by electrolysis—with the stroke of a 
brush. Easy as painting—nodismantling 
—plates right on the spot. Any electric 
light socket or car battery. Weighs only 
a few pounds. Take it anywhere—ready 
for instant use. 


Quick, Easy Way to Start Your Own 
Business 
MAKE BIG PROFITS AT ONCE 


Amazing low price and magic-like dem- 
onstration brings you thousands oforders 
for plating from garages, radio shops, 
bicycle shops, machine shops, home work 
shops, factories, offices, janitors, doctors, 
dentists, jewelers and farmers, homes, 
stores, etc.—with big profits for you! List 
of plating charges furnished; also reports 
of remarkable daily earnings. 


2-MINUTE DEMONSTRATION 
WITH SAMPLE AMAZES EVERYBODY 


Send today for FREE Sample and amaz- 
ing profit details and bona fide reports of 
big steady earnings! Also, 
3-way proven suse money- 
making plan. G®@t started 
at once on this perma- 
nent, profitable business. 
No competition. Simply 

mail name on nny post 
card—NOW! Be the ex- 
clusive Warner Nu-Way 


PROVES 
Electroplater in your CLAIMS 
community 


WARNER NU-WAY ELECTROPLATER CO. 
360 N. Michigan Ave., Chicago, Ill. Dept.2-M 





























Enables you to do difficult calculations instantly f ‘ 
without paper or pencil—multiplying, er ee 
portions, division, extracting roots, ee 4) 
etc. Accurate, white composi- m 

tion face. Has Standard _ aes 

A. B, C, D, Ci, _ : 

and K ae al : 


} in * 
scales 






ae 
ee . x a 


E quipped with both 
nagnifying and standard in 
licator. For complete outfit, including slide rule, 

32 ge illustrat tion book, carrying case, send 
50c in coins or l Ss tamps (60¢ in Canada). Mailed postpaid. Satis 
faction guaran ee eS (Schools and dealers: write for 
quantity price.) Send today for this great slide rule value. 


LAWRENCE ENGINEERING SERVICE, 27 Smith St., Peru, Ind. 





























HAROLD HU hdl latest edition 1939 
catalog. Nott e it ever before pub- 
ie shed — 136 pages— new designs, new 
ideas for experts; also special instructions 
for beginners. AND—LISTS OF ASTON- 
ISHING BARGAINS in all kinds of wood- 
workers’ supplies. Get this book! ONLY 10c! 

CRAFTSMAN WOOD SERVICE CO. 
2729 S. Mary Street Div. 3396 





Chicago, I. 





\\') Hesce~ 1940 
ait qt >RADIO CATALOG 


Cverything | 


in Rado at 
Lowest Prices! 


Now ready!—Radio’s Big- 
gest Supply Catalog 204 
pages of great radio values 
to save you money on every 










radio need! 60 sensational 
new 1940 sets, 4-12 tubes, all types, 
including latest low cost portables 
newest phonographs, record play 
ers, phono-radios, most complete list- 
ing of parts, tubes, etc., ever shown 
in any catalog, newest Amateur Sets 
P. A. systems, recording equipment 
all at your finger-tips, at lowest 
prices! Here’s Radio's Biggest Book 
of Values from Radio He: adquarters 


It's FREE! Just send 
coupon below. 
yb > for Free Parts 
ate to build any kit 
~ ll in any magazine 
@eeseeaan 
ALLIED RADIO Corporation, Dept. 7-J-90, 
833 W. Jackson Blvd., Chicago, Ulinois. £ 
}Send your Free 1940 Radio g 
Supply Catalog 


Name 


*SEN RE Adares 
COUPON Ha Stat 









Parts, Testers 

P. A. Systems 
Ham Gear 

Seseseeeeeeeaeaee sw 





204-page 


err 





I 
| — PRESS CO., 955 N. Pitcher St., Kalamazoo, Mich. 


| ease put my name down to receive your new 1940 

CS bas alog on New 10” Metal Lathes New 6” Metal 
Lathe New 7” Metal Shaper Drill Presses Arbor | 
Presses 

| Name wteaanin | 

| Address = | 

| City and State | 
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How Will the World Ende 


(Continued from page 58) 


in a sparsely settled region of Siberia. The 
accompanying blast of air flattened forests, 
bowled over persons 100 miles away, and 
circled the earth twice before all its force 
was spent. Suppose a few hours’ difference 
in time had brought the fireballs down in 
Leningrad, Stockholm, or Copenhagen! 

A more certain finish, although lying bil- 
lions upon billions of years ahead of us, is 
freezing. Feeding upon itself to create en- 
ergy, the sun is constantly losing weight. 
Sooner or later it will be completely burned 
out—a dead power plant. 

As that time approaches, the sun will be- 
come a dull-red ball in a sullen sky, casting 
only a feeble, ruddy glow over ice that will 
cover the earth. For a time, human beings 
will be able to live near the equator, and then 
underground, beside perpetually burning fires. 
But when the solar furnace dwindles to a 
faint spark, the earth’s atmosphere will turn 
to liquid air and life will become impossible. 

Another event will make doubly certain of 
the world’s end, in the almost inconceivably 
distant future. As tidal friction slows down 
the moon in its orbit, the earth will draw it 
nearer and nearer. To anyone still on earth, 
it will appear as an ominous golden-orange 
orb, fattening in apparent size until it reaches 
twenty-four times its present magnitude—no 
longer a friendly beacon by night, but a ter- 
ror in the skies. 

Its approach will set up terrific tides in the 
earth’s seas. At high water, the oceans will 
wash over all but the highest mountains. 
Racking strains in the earth’s crust will un- 
leash the inferno that lies beneath, and vol- 
canoes will spew smoke, lava, and poisonous 
gases into the air. 

Finally the moon will get too close. The 
earth will set up irresistible ‘‘land tides” in its 
solid satellite. Since the moon cannot give, it 
will burst—first in two, then in smaller pieces. 
Some of these will rain on the earth as show- 
ers of molten meteors, completing the destruc- 
tion of anything alive. The rest will revolve 
around the earth, forming a beautiful band of 
light like Saturn’s rings. But no living thing 
will be here to see it. 

There remains a more hopeful side to the 
picture. Man, if still the dominant creature 
here, clearly will have seen the planet ap- 
proaching its inevitable doom. Long before 
the end comes, may he not have devised a way 
to flee—perhaps in rocket ships—to some 
more hospitable planet? He need not hurry 
his preparations; for, barring accidents, hé 
has quite a few billions of years left to think 
about it and decide what to do. 
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is like a book of adventure/ 


OU turn over 2 new page of 

thrills every day when you ride 
a Harley-Davidson. Swing into the 
saddle — go where there’s plenty of 
fun and excitement. Make new friends 
— join other thrill-loving riders at 
hillclimbs, tourist trophy races, club 
runs, gypsy tours. Go to your Harley- 































Davidson dealer — get the complete 
story of motorcycling, the world’s 
greatest outdoor sport — 
and ask about his Easy Pay -, 
Plans . . . SEND THE | See 
COUPON IN NOW! | j “Aine 
HARLEY-DAVIDSON MOTOR CO. (3 Sta 2 
Dept. PS Milwaukee, Wis. ** 

ea ee Se 







HARLEY-DAVIDSON MOTOR CO. 

Dept. PS, Milwaukee, Wisconsin — 
Send illustrated literature and 

FREE copy of “ENTHUSIAST,” Motorcycling 

Magazine. Stamp is enclosed for mailing cost. 





















Harley-Davidson Holds 200-Mile National Road Race Cham- 

pionship won at Daytona Beach, Fla., for second consecu- a 

tive time. Eight of first ten places went to Harley-Davidson. 
Ge eee | 
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; RE LOW IN 
DURO DRILL PRESSES ABE Li 
Cost AND HIGH IN Qua 


Use them to speed up your drilling, tapping, 
iting, mortising and other operations. They 
e precision built of quality materials. In- 
j > features such as heavy six- 
ounted on Four Sealed New Depar- 
tep pulley independently 
Ings to withstand vibra- 
‘**T’’ slots and heavy tted 











Smith Compressor 





Wewillfurnish _ 
complete instructions with a 
Smith Compressor Head and Accessories 

With a Ford Motor and shop facilities Gou 
can easily assemble a Smith Air Compressor. 
You’ll have a smooth performing, efficient 
compressor. Sixty cubic feet a minute ca- 
pacity—all the power you’ll need to operate 
rock drills and paving breakers. Here’s a 
Duro Metal Products Co way to save money. Write for complete in- 
Dept. H-9 2659 N. Kildare Ave. formation. 


Chicago, Illinois <=, GORDON SMITH & CO., Inc. 
BIG 1939 CATALOG 405 College St., Bowling Green, Ky. 


TACQUERWAX | 


THE SUPERIOR LIQUID AUTO WAX 





table bott n and ground for accuracy— 
e ritial Cost—Lower erating Cost— at 
Lower Maintenance Cost. Re 
Manufactured By 


e Makers Of Amer 1'3 Fineat And Most 
Complete Line of Workshop Machinery 

















the sensational liquid auto wax has been tested under all climatic conditions for 
six years. Lacquerwax is scientifically correct because it incorporates non-oxidizing 
ingredients especially designed for modern car finish and beauty protection. Suc- 
cessfully resists water, weather, spots and sun. 


Lacquerwax is the most outstanding auto finish protection ever developed. Buy it 
now from your car dealer or service station. 





* Liberal sample of Lacquerwax and Lacquer Cleaner for cleaning dull cars 16-oz. can 
sent postage paid for 25c in cash or in stamps. ‘lane supply. 

ae . a .00 postpai 

Note: Several excellent territories available for distributors. 


-—Dept. P-| LACQUERWAX COMPANY Hartford, Connecticut 
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» @9" Workshop Back-Geared, Screw-Cutting Metal 
¥ Working Lathe now in Model A Quick Change Gear © 
© and Model B Standard Change Gear with power % 
=) cross feed, also Model C without power cross feed. © 
38 attachments for Mfg., Laboratory, Repair Shop. © 

OTHER SIZES: 9”, 11”, 13”, 1414”, 16” and 16-24” swing, 

bed lengths 3/ to 12’, motor drive and Countershaft drive. 


SOUTH BEND LATHE WORKS 
838 E. Madison St., South Bend, Ind., U.S. A. 


FRE ' Write for Catalog No. 46-B showing 


8 complete details of the new 9” lathe, \ 
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Fae e eee eee 
South Bend Lathe Works 

South Bend, Ind., U.S.A. 

Send Catalog No. 46-B Free, Postpaid 
x Address_ 
L City__ State 


838 E. Madison St. 
5 Name 
| fF fF FF Ff 





LEVEL STOVES, PLUMBING, CLOCKS, etc. 
© A num Cigar Shaped Level. Won't tear = ~S—— 
ng. Shows plumb, ke 5° via Vz ) 
pitch, -Gacoted Botios.. Cale $1.25 “haa 
BEAUTIFUL CHROME ALUMINUM POCKET LEVEL | 
to Vest pocket like a fountain pen. Alwa andy - _—_— | 
\ ra & pitch graduations, or ial .O 
i t fr aler. Send lic f atulop - — 
I Ertr 4 ’ : EMPIRE LEVEL MFG. CO., Dept. PS-1 
1 vod craft 717 S. 6th St. Milwaukee, Wis. 








AJ 


3-IN-ON 
SMALL MOTORS. 


Regular use of HEAVY BODY | 


E QUIETS| 


3-IN-ONE Oil will add to the life of 
small electric motors. It lubricates 
and cleans, prevents rust and tar- 


nish. Shop equipment needs - : 
ip | | 
is | | 


it. At Hardware, Drug, Gro- ] 
it! 
3-IN-ONE OIL 









cery, 10¢ Stores. Try 
Ask for 
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Gus Wins on 
Double Trouble 


(Continued from page 140) 


thing as it should be. Then he called Harry, 
the Model Garage’s grease monkey. 

“Flush out the radiator and the cylinder 
block,”’ he instructed him, “and check care- 
fully for a collapsed water hose. Then fill the 
radiator, and let her run for twenty minutes.”’ 
He turned to the driver. ‘““Maybe you'd better 
‘phone your boss,” he suggested. “I’m afraid 
this job is going to take us the better part of 
an hour.” 

“No, I won't ’phone, thank you,” the big 
fellow decided. “‘The boss gets actually vio- 
lent over the wire when you have to tell him 
something that he doesn’t like. I’ll walk down 
the road to that diner I noticed, and have a 
bite to eat.” 

Gus went on with another job, and a half 
hour later Harry came over to him to report 
that he had carried out all his orders, and 
that after the truck’s engine had been run- 
ning for ten minutes it was doing a right nice 
job of overheating at 212 degrees! 

Gus went over to investigate, and just then 
the driver came back. “Lift up the hood,” 
Gus told Harry. He examined the fan belt 
again. Then he straightened up, lighted his 
pipe, and did some perplexed thinking. As 
he leaned down to feel the pressure in the 
upper hose he exhaled a little cloud of smoke. 
He stood staring for a long moment, and then 
blew another smoke cloud under the hood. 

Instead of puffing back into his face, the 
smoke was drawn out through the radiator! 

Gus turned to the driver. ‘‘Why the dickens 
didn’t you tell me you’ve been having trouble 
with your fan?” he demanded. ‘You have, 
haven’t you?” 

“Why, yes,” the big fellow admitted. ‘Early 
this afternoon. One of the blades broke and 
made a lot of noise, and I stopped at a little 
garage out in the country to have it fixed. 
They did a lot of fussing around, I thought, 
but after a half hour or so they put on a new 
blade, and the fan worked all right. Come to 
think of it, though, it wasn’t long after that 
when I first noticed the engine heating up.” 

“No wonder it heated up!”’ Gus said. “I can 
tell you just what happened. Those fellows 
in that little hick garage didn’t have a fan 
assembly for this particular make of truck. 
But they weren't going to lose a sale, so they 
took an old assembly from a truck of another 
make, and bolted it on. 

“Probably they thought that it would work 
all right—-the chances are that they didn’t 
know enough to realize that the fan they 
installed on your job was designed for oppo- 

(Continued on page 226) 
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Only 6c A Day 


PUTS THIS ARC WELDER 
IN YOUR SHOP 


WORKS ON 110-VOLT A.C. 


Now it is EASY for every inventor, laboratory, 
home workshop owner, garage, repair shop, 
and factory to afford a complete electric weld- 
ing service. Remarkable New Commonwealth 
Arce Welder Model 75-UL—yours for only l6c’a 
day. Instant-change heat selector. Six we lding © 
heats—including EXTRA LOW heat ir weld- 
ing<fenders and light sheet me tals, ALL coils 

insulated with amazing new EXIBLE GL ASS—for CONTINUOUS-DUTY ve aid- 
ing and complete te protection an moisture, acid fumes, age or rot. AB. 
LUTE GUA TEE 


USE IT ANYWHERE. 


tional low price includes Helmet, 
Rods, easy instructions, etc. 








Simply plug into 110-Volt socket. Costs only few cents 

an hour to operate. Easy to strike and hold arc. Sensa- 
Welding Cables, Electrode Holder, Welding 
Nothing siee. ee buy. Stop throwing away profits! Do 


-— M siding. Get Complete free det 


MANUFACTURING CORP. 
4208 Davis iano 


MMONWEALTH 
Dept. pe Cincinnati, Ohio 











OPERATES ON 
AMAZING NEW PRINCIPLE! 


The GAS MASTER economizer is a new discovery and 

entirely different! It automatically injects air thru 

vacuum line intocarburetor — produces a perfect firing mixture. 

Installed in one minute! Gives your car new pep, faster accel- 

eration and more mileage. 

MONEY BACK GUARANTEE: The Gas Master has proven so suc- 

cessful that we guarantee your money back if it does not save 

«as and running expense! Price $1.75 Postpaid. 

FREE to all AGENTS For introducing the GAS MASTER we 

give all agents a special free offe 

Because of its sensational performance and low attractive price 
our agents report unusual success and big profits! Write us. 


G & M Mfg. Industries Dept. X 










Pat. No. 
2124228 
2161 N. Farwell, Milwaukee, Wis. 














Largest, most complete stock of trailer 
parts and equipment in America. Low- 
est prices, quick delivery. Marvel is 
the pioneer in trailer accessories with a 
reputation for highest quality products, 
refrigerators, stoves, etc. Send l0c in 
coin for 40 page illustrated catalog. 


MARVEL TRAILER PARTS CO. 
19035 Celestine Ave. Detroit, Mich. 

















GERSTNER TOOL CHESTS 
for long years of service. 
Toolmakers, machinists—Free Catalog 
GERSTNER TOOL CHESTS d 
io 


539 Columbia St. Dayton, Ohi 


ow GAS MODEL== 


Also Aut Trains 
MMi 20 es: agg — Gomvlete excent $950 
Cats « 


Et. Power Unit, only 


Cleveland Model & Supply Co., In. 4508 - C68 Lorain Ave., Cleveland, Ohio 

















Cards, stationery, circulars, tags, labels, advertising, etc. 
Save money. Print for Others, Big Profits; easy rules 
sent. Will do popular Raised 7s rinting like Engraving. Junior out- 

fits $8.25, Senior gutfits $17 and up me for free catalog and ali 


details. SLSEV PRESSES, 5 -33, Meriden, Conn. 


in Few Minutes 


ii EU bd LTES or Money Back 


To relieve the torturing pain of Neuritis, Rheumatism, 
Neuralgia or Lumbago in a few minutes, get NURITO, the 
fine formula, used by thousands. No opiates, Does the work 
quickly—must relieve cruel pain to your satisfaction in a few 
minutes—or your money back, Don’t suffer, Don’t delay. Ask 
your druggist today fortrustworthy NURI TOonthisguarantee. 


BUILD INnCATH! 


you GRANDFATHER CLOCK aN 


The Simple Se pad le Red-i-Kut way as th cusends have—SAVE HALF. 
DIME brings PLANS and sixty picture *“HOW’’ Book written by our en- 
gineer pricing tome fine brass weight Westminster, tube chime, elec- 
tric movements showing nine beautiful colonial grandfather ases. 
KUEMPEL CHIME CLOCK CO., Bidg. A-12, Guttenberg, towa. 
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Like Picking MONEY off the Floor! 


* Here's a fine way to make an excellent 

living, and actually build up a PER- 
MANENT INCOME that will provide those 
luxuries you have always longed for, backed 
RoR bya company with a 43-year record of success! 


$3,500,000,000 
Market Forecast 


Let us show how you can share in the 
Bilfons of Dollars now being spent 
in public works. Right now thousands 
of new buildings of all kinds are push- 
ing their framework skyward. Millions 
of feet of floor space are going to be 
turned over |to men equipped to surface these new 
floors. Endless acres of old floors need resurfacing too! 
Anyone can quickly put a beautiful satin-smooth finish 
on any type of new or old floor with the Lincoln Hi 

Speed 9” Sander the first time over. Electricity 

does the work. You merely guideit. Full instructions 
furnished. 


Get It on EASY TERMS! 


Answer this ad today. We'll prove that 
other men who started just like yourself are 
making up to $168.50 per week on floor sand- 
ing jobs. We'll show how very liberal terms 
will put you in a business all your own while 
you pay out of only a small part of your profits. 

FREE! If you really mean 

& business, and are 
ready to make a down-payment of 
$65 to start in this $8500 a year 
business, send a post-card for full 
details and PROOF that hundreds 
of other alert L. S. floor sanding 
men are cleaning-up big money. 
No obligation. Write! 


Lincoln-Schlueter Floor Machinery Co., Inc. 
249 WEST GRAND AVENUE, CHICAGO, ILLINOIS 
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43 Years 
of Service 


= 
Self-Oiling, Roller-Bearing 
Cheapest reliable power for farm or fac- 
tory. Uses all fuels for pumping, sawing, 
etc. Best engine for the money. You Pay = 
Less to Own it—Less to Run it. Cash—Terms—Catalog FREE 


WITTE ENGINE WORKS 
2226 Oakiand Ave. KANSAS CITY, MO. 


GET IN THE SWING 
with Slingerland . . . DRUMS 


GUITARS 
MANDOLINS 


Wonder Value 
Easy Payments 








GENE KRUPA 


KING OF SWING 


Compare the value— 
tone and power in Sling- 
erland “Radio King” 
drums, banjos, gui- 
tars, mandolins, 
marimbas, or bu- 
; gles—before you 
GENE KRUPA—World’s Greatest buy.Guaranteed 
Swing Drummer uses Slingeriland more for your 
money. Ac- 
claimed the tops in smooth tone, easy playing, 
rich power by world’s leading musicians. Easy 
payments. 5-days free trial. See at your 
dealers. 

Cut this ad out—good for $1.00 credit. 
Free special information on how to organ- 
ize drum and buglecorps. Free Catalog 
mention instrument wanted. 


SLINGERLAND DRUM CO. 


1319 Beiden Avenue Chicago, Illinois 
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Learn the “Why” of SuperX 
Long Range Power! 
Me 







TT greater effective- 
ness of Western 
SUPER-X shot shells, 
over ordinary loads, is 
known to every hunter 
who has used them! 
There’s a definite reason 
why you get more hits 
and fewer cripples with 
SUPER-X. Learn about 
SUPER-X Short Shot 
String in the FREE 72- 
page Western Ammuni- 
tion Handbook. Mail the 


. Coupon. 
esgeee ceteris 


. ESTERN < AR TRIDGE COMPANY 
Dept. 1-16, East Alton, Illinois { 
| Mail, FREE, the » WESTERN AMM NITION HANDBOOK, | 
| the complete noting guide that shows why SUPER-X shells have | 
| 96° m re effet ee gener aieaats 
Add 
I Post Othce State { 








SHIP MODELS OF 
THE FINER TYPE 


Send 15 cts. in coins for large 
64 page photographically illus- 
trated catalog, showing com- 
plete kits, hulls, fitting, blue- 
prints, etc. 


MODEL SHIP SUPPLY CO., DEPT. U, MINEOLA, N. Y. 


BUILD-ARCWELDER Feo ot ~s: 




















COENEN. ie 
for Light or Heavy Work 
200 amps. 35c brings complete 
pl ans and valuable catalog. Over , 


100 other generator changes 
LEJAY MFG. CO., 1323 LeJay Bldg. 
Minneapolis, Minn. 


MAKE EXTRA MONEY AT HOME 


Wh or superior Rubber Molds you can make fast-se omy donee 

sitic novelties and earn enormou = premts. We supply comp! 

ropa dal! materials ne ed. Send 10c to canta thaumenen 
ails ¢ of this fascin ating busine 


"STEWART S ‘STUDIO, Dent PS- a 2927 Wilcox St, “Chicago Ill. 
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Gus Wins on 
Double Trouble 


(Continued from page 224) 


site rotation from your old fan. Instead of 
drawing cool outside air through your radia- 
tor and cooling the water, it blew air heated 
by the engine through your radiator the 
wrong way and heated the water. I didn’t 
spot what was wrong until I saw the smoke 
from my pipe going out through the radiator 
instead of blowing right back into my face. 
Now I'll have Harry put on the right fan as- 


sembly, and you can be on your way.” 








It was just five o’clock when the big and 
mild truck driver climbed into his seat, waved 
a large hand, and rumbled away. 

Joe came into the shop, grinning widely. 
“Tt’s official closing time. Pay up, Gus!” he 
demanded. “I put one over on you that time. 
When I saw Tim Sheridan hauling that 
Screwball Special of his into the shop this 
morning I knew darned well that you were 
going to start the day with a job that wouldn’t 
be duplicated on any regular automobile. So 
if you'll just oblige me by handing over 
that—’”’ 

Joe had picked up the time-and-material 
slip on the day’s last job, which Gus had just 
finished filling out, and had been glancing over 
it as he talked. Suddenly he let out an out- 
raged howl. 

“What the devil’s this?’ he demanded. 
“What do you mean—repairing fan running 
wrong way?” 

“IT mean that you have lost a dollar,’’ Gus 
said. “Yes, that’s what that job was—fixing 
a fan that was running the wrong way. You 
needn’t take my word for it. Ask Harry.” 

“That’s what it was doing,” Harry corrob- 
orated. “Gus spotted the trouble when—” 

“Oh, I don’t care a darn when he spotted 
it!’ Joe said disgustedly, forking over a dollar 
bill. “Some day, Gus,” he threatened, ‘I’m 
going to get you—good and hard!” 

““Maybe—maybe,”’ Gus said _ soothingly. 

“That'll be the same day that automobiles 
stop doing screwy things!” 


“Liquid Coal” Drives Car 


FINELY pulverized coal, suspended in an oil 
carrier, was the fuel used to run an auto- 
mobile in a demonstration given recently at 
Chicago by Dr. Francis W. Godwin, director 
of the coal research division of the Armour 
Institute of Technology’s research foundation. 
The car, a standard 1939-model sedan, was 
unchanged except for the removal of a fine- 
screen filter from the fuel system. Gasoline 
was used for starting the car. 
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SHOWS HOW TO MAKE 
ALMOST EVERYTHING 
THE AMATEUR 
PHOTOGRAPHER NEEDS 


Everything for Taking the 

Picture—Tripods, filters, lens 

hades, film holders, adapters, 
nge finders, backgrounds, re- 
tors, photo lamps, synchro- 

nizers, etc., etc. 

Everything for the Darkroom 

—How to make a darkroom 

with work-bench, sink, trays, 
fe lights, cupboards, shelves, 

ventilating system, etc., etc. 

Everything for Processing the 

Negative — Solutions, tanks, 

washers, dryers, retouching 

esks, storing and filing equip- 
ment, etc., etc. 

Everything for Processing 
ints, Enlargements and 
insparencies — Printing 

frames and boxes, exposure 

eters, solutions, washers, 

eegee plates and _ rollers, 
trimming boards, mounts, 
frames. Enlarging cameras, 
easels, transparencies, lantern 
lides, etc., etc. 


and much more 

























OF FINE QUALITY, AT BIG 


SAVINGS, BY Steers e 
HOME WORKSHOP METHODS 





























This homemade enlarger 





runs on a tongued-and- 





grooved slide, fastened to 
the wall. The focusing is done by 
means of two small pulleys and fishline 


In clear descriptions, vivid photographs and 
working drawings, POPULAR SCIENCE’s 
great staff of homecraft experts shows you 
every step for making hundreds of photo- 
graphic articles. Nothing is left to chance. You 
are told what materials are needed, and where 
to get them. You are given detailed working 
drawings with accurate measurements and 


photographs of the completed job. Many of 





In anticipation of a huge success for 
this book, we have made a sensation- 
ally low price of only $2.95. But we 
want you to SEE BEFORE 
YOU BUY. Send no money— 
just the coupon, and we'll send 
the book postpaid for a week’s 
FREE APPROVAL. Then re- 
turn it and owe nothing, or pay 
our phenomenally low price 
at the rate of only $1.00 a 

month. We expect this mar- 
ry velously helpful book— 
the only one of its kind 
—to sell out fast; so act 
at once if you want a 
copy! 


HY not use your ability with 
tools to make your own pho- 
tographic equipment at BIG SAVINGS? Let 
one hobby pay for another! Right in your 
home workshop are tools, and many of the ma- 
terials required, for making almost EVERY- 
THING you need in photography through 
every stage of developing and printing right 
down to retouching, tinting and mounting. 
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This amazing new book tells you—shows 


you — HOW! You can 
make an enlarging cam- 
era, developing tank, 
solutions and trays, 
printing box, safe light, 
print washer — EVERY- 
THING—easily and at a 
fraction of what you 
would ordinarily pay for 
such things. And every- 
thing will be of high 
quality, capable of turn- 
ing out really “profes- 
sional” results. Here’s 
an interesting pastime 
that saves you BIG 
MONEY too. 


the items have appeared in POPULAR 
SCIENCE and have been acclaimed by thou- 
sands of readers. Others are BRAND NEW, 
prepared exclusively for this book. Every- 
thing is practical, workable, and well within 
the ability of the average homecrafter. The 
volume is a masterpiece of book making with 
360 pages, over 400 photos and diagrams, 


bound in handsome cloth with gilt foil stamping. 


ail This Coupon Today 


POPULAR SCIENCE MONTHLY, Dept. 99 
353 Fourth Avenue, New York, N. Y. 


You may send me postpaid a copy of “How 
to Make Your Own Photographic Equipment”’ 
on A WEEK’S FREE APPROVAL. I will re- 
turn it or send you $1.00 within one week and 
$1.00 a month until I have paid $2.95 in all, 















‘It’s Lots of Funto 4 
PLAY the DRUMS. 


.and EASY, too! 








Step out in front! Be 
entertaining... popular... 
sought-after by friends. 

Start to play a GRETSCH 

DRUM. Begin a BIG MONEY 
career—be an ace drummer like 
O'Neil Spencer, with John Kirby’s 
Band. O’Neil and thousands of others 
have won success on radio, stage and screen 
using GRETSCH equipment. EASY TO 
PLAY —no difficult lessons. Buy GRETSCH 
DRUMS, on NEW EASY-PAY MENT plan. 


a penny postcard for FREE DRUM cata- 

—_ and full information about EASY-PAY- 

NT plan and FREE TRIAL through your 
GRETSCH dealer. Address Dept. 


The FRED. GRETSCH MFG. CO. 

Musical Instrument Makers Since 1883 

60 BROADWAY, BROOKLYN, N. Y. 
GRETSCH also offers SUPER VALUES in Guitars, Saxophones, Trumpets, 
Trombones, Accordions. Send for FREE catalogue. Mention instrument. 





FREE BOOKLET 
ON MICROSCOPY 


You'll enjoy Microscopy as a personal 


hobby. Free booklet tells how to begin 
Also describes Bausch & Lomb Amateur | 
Microscopes ($14.50 up). Write today 








NEW STREAMLINE _BENJAMIN: AiR RIFLES: 
WITH LEVER 222 
HAND PUMP 







HARD ACCURATE SHOOTING were CHAMBERED AIR 
You can use new models BENJAMIN AIR RIFLE WITH LEVER HAND 
PUMP anywhere, tor practice firing or just plinking around the house or 
camping, fishing, hunting, etc., at lowest cost. Shooting force is adjust- _ 
able depending on AIR PRESSURE —amazing maximum power and accu- B « 
racy—will penetrate to 1". Hair trigger firing without lunge or recoil. Y 
Single Shot BB $7.50. Repeater BB $9.00. Ritied Cal. 22 or 177 Single Shot - 
38 sk your dealer all about them or write for = 
targets and en FREE if requested. We also make a complete 
line of BENJAMIN AIR PISTOLS for target and small s#TSi ve ITE hes vw 
BENJAMIN AIR | RIFLE co., (893 MARION sT., 








® Bring distant scenes close up in a jiffy. And for clear seeing be 


sure your telescope is an optically fine world-famous Wollensak, 
with money-back guarantee. 8-power (illustrated, wonderful value 
at $3.75) to 45-power ($47.50); at stores, or direct, postpaid (or 


Cc. 0. D.) @ WRITE FOR FREE BOOK! 
Wollensak Optical Co., 654 Hudson Ave., Rochester, New York 
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Marvels of Pollen Shown 
by Your Microscope 


(Continued from page 191) 


and grow in search of an egg cell, just as 
they would on the stigma of.a flower pistil. 

The microscopic study of pollen grains has 
a practical side. Most honey contains them 
and with a microscope an expert can tell 
accurately from what flowers a certain speci- 
men of honey was made. Paleobotanists have, 
with microscopes, traced through many cen- 
turies the history of plant life in swampy 
regions by studying the pollen grains found 
in muck and peat deposits. Pollen grains are 
very durable, and are preserved in practically 
their original state in such swamps. They are 
even found in coal, and have helped scientists 
to identify the plants from which the coal was 
made. Pollen grains in coal are pressed out 
into thin disks that appear yellow under the 
microscope. The oil they contain contributes 
to the burning qualities of the coal. 

So you see that your hay fever can be tied 
in an interesting way to your microscope, for 
it is the various kinds of pollen filling the 
summer air that cause irritation of the mem- 
branes of the noses of susceptible persons. 
Atmospheric pollen grains are usually col- 
lected by exposing for several hours a micro- 
scope slide having a spot coated with a thin 
layer of glycerin jelly. Bits of dust, lint, and 
soot are removed from the jelly, and the 
preparation protected with a cover glass. 

To make glycerin jelly for mounting speci- 
mens such as pollen grains that contain some 
moisture, get a half ounce of dry gelatin from 
the drug store, place it in a granite pan or 
dish, and cover it with cold water. Let it 
stand an hour or so, until the gelatin is soft. 
Drain off the water and warm the gelatin over 
a water bath (as with a double boiler) until 
it melts. Stir a small amount of white of an 
egg, about three cubic centimeters, into the 
gelatin and continue heating for twenty min- 
utes or so. Do not heat beyond 175 degrees. 
The albumen precipitates out, carrying dirt 
with it. Filter the gelatin while hot through 
cloth that does not shed lint, mix with gly- 
cerin of equal volume, and add as a preserva- 
tive about three grams of chloral hydrate. 

To use, warm the glycerin jelly until it is 
fluid, place on the slide, which preferably 
should be warm too, and be careful to include 
as few bubbles as possible when you put the 
cover glass in place. 

Hollow-ground slides can be purchased 
from supply houses. If you have none in 
which to germinate pollen, try cementing a 
ring of celluloid, shellac-saturated cardboard, 
or a brass washer to a slide with shellac or 
balsam, to form a hollow cell. 
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Tool of 100! Uses 


A WHOLE TOOL SHOP 
IN YOUR HAND 


Smooth, steady power at your 
finger tips. Uses 300 accessories 
to grind, drill, polish, rout, cut, 
irve, sand, saw, sharpen, en- 


w 


grave, etc. Plugs in any AC or dee 
DC socket, 18,000 r.p.m. 16 oz. PP ot 
Get A Demonstration rs 


t Hardware, Tool or Dept. 
Stores, or order on 10-Days 
Money-Back Trial. $10.75 
postpaid with 3 Accessories 

De Luxe Model, 25,000 


FREE 64-PAGE CATALOG 


Complete information on Handee 
r 9 . [4 , Products and their wide applica 

p m. 12 02. $18.50 with 6 tion in crafts work and industry 
Accessories. all over the worid. 


Chicago Wheel & Mfg. Co., 1101W. Monroe St., Dept. PS, Chicago, mM. 


Sidvage Ot BRUSHES ! 


PROTEXEM keeps used paint, 
enamel, shellac and lacquer brushes soft and 
liable. Reconditions brushes hardened for 
years. Non-inflammable liquid vaporizes in 
the container with complete safety and ben- 
efit to brushes. 
PROTEXEM HOME UNIT holds four 3 in. 
ind 4 small brushes. Price oniy $3.95 post- 
paid, complete with liquid. Pays. for itself 
Y ways. Fully guaranteed! Dealers 
Write. Order today orsend for information. 
WISCONSIN LABORATORIES, INC. 
2322 Ww. |. Wisconsin | Ave. — Milwaukee, Wis. 


- BIG MONEY Assembling 


NEW BOAT! 


Make hig money on each 20-lb. Mead 
KI-YAK you ¢ isily assemble at home 
it-to-fit’’ Kit at amazing 
LOW ( OST Seaworthy, Fast! Snuppiest 
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GIVEN! thing afloat. Complete Sailing Rig a 
6Double-biade fe ‘dollars extra Also 2 other portable 
eddie now given Daddle-sail models AND 2 portable out- 


rd motor iil 


) oars lels. Rush 
for illustrate i folder 
Ore 


wi ir CK hoa m 
KI-VAK if you Ji an $6 Paddle 
hurry Gift and $6 Paddle 


MEAD GLIDERS, Dept. D-99, 15 S. Market, CHICAGO, ILL. 


PLAY SONG HIT EVEN IF YOU CAN’T 


READ A NOTE! 
s easy to p latest song hits, old favorites, classics on the TONETTE, 
newest musi isation So Simpie you learn quickly in 20 minutes. 
of fun at Beach Parti ies, Socials, Dances. SEND N | MONEY Just pay 
tman only $1 plus postage when delivered. Or send only $1 now on positive 
intee of satisfaction or money back! FREE Lesson Char 
3 


Tonette Co. Dept. 39-D E. ~ Adams, , Chicago 


FREE 















48-page book. Pictures. Useful hints 
on buying, using, saws, tools, files. 










Easy to use Viscose Method heals many old 
leg sores caused by leg congestion,varicose veins, 
swollen legs and injuries or no cost for TRIAL. 
Describe your trouble and get FREE BOOK. 
S. M. VISCOSE METHOD COMPANY 
140 N. Dearborn Street, Chicago, Illinois 


When W riting Advertisers 
Please Mention POPULAR SCIENCE 


‘WORLD'S LOWEST PRICED 
ADDING MACHIN VEST POCKET SIZE 


FREE TRIAL 
GUARANTEED ACCURATE. Not 


toy. Operates with only a finger flick “ONLY $250 


Adds, subtracts, multiplies, divides. TOTAL COST 
Counts up to a million Pays for itself SEND NO 
over and over. Ideal Gift—for Business, Money 


Income Tax and School use. MONEY BACK GUAR- 
— Se ad name and address. Pay postman only $2.50 plus 
postage full cash if outside U.S.) Money back in 10 days 
if noe Selon. AGENTS WRITE. 
So 6G ban —ae COMPANY 
DEPT. 409, P. 0. BOX 18 CHICAGO. ILLINOIS 











ETERNAL LITE 





NO MORE BATTERIES TO BUY—A never- 
failing Eternal supply of current with brilliant 
continuous light. The ‘“‘PARKER’’ is ‘‘always 
there’’—anytime—anywhere—today, to-morrow 
or ten years hence. Battery failures now ban- 
ished forever. A gentle press gives a continuous 
light of brilliant duration—Plenty of power— 
plenty of reserve. 

REPAYS ITS COST MANY TIMES. Ideal for 
Autos Boats, Airplanes ,Homes,Camy ,Fish 
ing andallemergenci “ies Racalinuetianel 
in U.S.A. sturdily built—beautifully designed. 
Bakelite Case—Chrome trimmed 

Get yours TO- DAY onour MONEY BACK trial 
Postpaid anywhere — $2.25 each. Fotoflash 
Adapter $1.50. 
















\ Earn MONEY 


. See eee eee ee 

’ Parker Mfg.Co., 2026 N. Clark St. Chicago, Ill. ; 
' Send C.O.D. I will pay Postman $2.25 1 
+ plus few cents postage. ' 
| CT I enclose $2.25 send Parker Lite g 
a postage prepaid. ‘ 
4d ena nee OR vO 1 
eh : 
; - ADDRESS P 


~ Make Color - glazed 
Concrete Products 


MAKE lor ncrete pottery, tiles, walls. New, low cost, 
patent method. No molds. Use only sand, cement, cheap ma- 
terials. Money-making business. Booklet st data, details 10c. 


NATIONAL ee COMPANY 
=! Room = 13 W. 26 _St. _Minneapolis 


Minn. 

































The new sensation in men’s shoes — 
The Chippewa Clipper. It zips on and 
off in a “jiffy”. Right now is the right 
time to get into a dignified and highly 
profitable shoe business of your own 
with this fast seller, and a complete line of almost 
250 styles of dress, work and sports shoes. Prices 
as low as $1.98 a pair. Free 10-second demon- 
strator sells super-comfort air-cushion 
shoes like magic. 


Manufacturer established 35 vears 
wants salesmen. No ext rier 
ed. Write for complete sales kit, It’s 


free! 


— by MANUFACTURING CO. 
_De pt. Cc shippewa Falls, Wisc onsin— 











A FOLEY Automatic Saw Filer files 
hand, circular and band saws better than 
the best hand filer. Cash business, no 
canvassing, no eyestrain. No experience 
needed Louis P. Wadowick, Ohio, says, 

‘I have filed 764 saws in spare time and have 
coment $85 < 00 in carpenter work due directly 

> my o ling contacts Send coupon for § 


te 
FREE LAN. no obligation. 


FOLEY MFG. CO., ininneapons, Minn: 
Send Free Plan on Saw Filing business. 
BN dancdsadccnessussnsdscscacsve 
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WEBSTER’S COLLEGIATE 


FIFTH EDITION 





110,000 
ENTRIES 


1,800 
= ILLUSTRATIONS 


Best 7 
Handy- = 
Sized Dictionary 





Edition—the “Supreme Authority’ in courts, 
schools, editorial offices—and is edited with the 
same careful scholarship. 1,300 pages; $3.50 to $8.50, de- 
pending on bindings. At your bookdealer, or order from 
the publishers. New Quiz and Picture Game sent FREE. 


G. & C. MERRIAM CO,, 331 Broadway, Springfield, Mass. 





it defines all the most commonly 
used words, selected from WEBSTER’S 
NEW INTERNATIONAL DICTIONARY, Second 











l valuable han _— FREE—listing thou = of hemicals he 
paratus, microscopes, and laboratory supplies. Ite s lowas 5c. Com 

I 
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pular Science Write for book and pecial off r 
KEMKIT SCIENTIFIC CORP. 
397F Bridge St. 





40 Big Bargain Pages 
Of Laboratory Supplies, Apparatus, 
Chemicals, Scientific Books, Tele- 
scopes, Microscopes, Biological Needs. 
Save Money! Buy direct. Send Now. It's 
FREE. Full of Bargains & valuable infor- 




















100X ASTRONOMICAL TELESCOPE 
COMPLETE LENS KIT only $1-95 


Make your own high powered telescope in one evening of easy 
work. All optical parts completely finished for 6 ft. long re- 


fract ing telescope. Kit contains 3” diameter 75” F.L 


and study the mountains and craters on the moon 
Planet Saturn, the moons 
of other interesting sights 
for mounting, only $1.95 postpaid. Send money 
immediate delivery 


BROWNSCOPE CO. Dept. 69 
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CHEMISTRY 
BOOK 


ilete chemicals and von vy s for chemistry srticle. in this issue of 
Send 3 for postage. 


Brooklyn, N. Y. 


ground and 
polished objective lens and 2 astronomical eyepieces 50X and 
100X Here is your chance to own a high powered telescope 
the ringed 
of Jupiter, double stars, and hundieds 
Complete kit with full directions 
order now for 


5 W. 27th St., New York 


E MONTHLY whe 
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» Chemical Catalog FREE | 
1h 

F/, 
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Fun with the Halogens 
(Continued from page 195) 


about ten grams (two teaspoonfuls) of 
bleaching powder in 100 cubic centimeters 
(three and a half fluid ounces) of water, and 
filtering to obtain a clear solution. Or you 
can use the straight, undiluted solution of 
sodium hypochlorite sold under various trade 
names at drug and grocery stores, for bleach- 
ing and for whitening clothes. 

Half fill three test tubes with either of 
these hypochlorite solutions. To one tube, add 
about five cubic centimeters (a teaspoonful 
and a half) of a dilute solution of copper sul- 
phate. To the second tube, add some ferrous 
(iron) sulphate. To the third tube, add five 
cubic centimeters of copper sulphate solu- 
tion and an equal quantity of ferrous sul- 
phate solution. Shake each tube and let them 
stand. 

Soon you will see gas bubbles forming in 
the third tube, containing both copper sul- 
phate and iron sulphate, although there will 
be practically no evolution of gas in the two 
other tubes. The gas is formed by the de- 
composition of the hypochlorite solution. In- 
sert a glowing straw in the third test tube, 
and it will flare up and burn with a vivid 
light, showing that the gas is oxygen. Here 
is an instance in which two_ substances, 
neither of which could be considered a cata- 
lyst alone, do a nice bit of teamwork as 
catalysts when placed together. 


POPULAR SCIENCE 


Question Bee 


BELOW are the correct answers to the 
Question Bee on page 134. Compare your 
results with the list below and give your- 
self five points for each one you had right. 
A total score of 75 to 85 is good; 90 or better 
is excellent. 


= 5. b 9. d 13, ¢ a4. @ 
a. ¢ 6. b 10. b 14. ¢ 18. ¢ 
3. d 7. b ll. a 15. b 19. b 
4. b 8. c 12. b 16. d 20. f 





Making Them Up Is Fun, Too— | 
and we will pay $1 for each question ac- | 
cepted. Submit as many as you like. | 
None will be returned. Address the 
Question Bee Editor, POPULAR SCIENCE 
MONTHLY, 353 Fourth Ave., New York 
City. 
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The World's Largest Laboratory Making Dental Plates Only 
Try our Unbreakable Roofless and Partial Plates. 


Cryjoy BEAUTIFUL 


Natural -Looking | 


sige Gage TEETH 


LOWEST PRICES 


We make—BY MAIL—the World’s No. 1 FIT-RITE 

Dental Plates for men and women— from i impressions 

taken in your home. Thousands of p! eased patrons. 

MONEY-BACK GUARANTEE YOu'LL BE SATIS. 

TRIAL FIED. Monthly payments possible. FREE mouth-forms, easy directions 
and Catalog. WRITE TODAY! C. T. Johnson, Pres. 


UNITED STATES DENTAL COMPANY 
Dept. C-42 555 Milwaukee Ave. Chicago, lll. 








F WHOLESALE CATALOG 


000 BARGAINS 


FOR SALESMEN & DISTRIBUTORS 
It has 260 pages, chock-full of 
unusual values. It contains sell 
ing plans; order stimulators; test 


ed fast selling articles to dealer 

stores and direct to the consumer 

A new revised issue is just off the 
FRE 


pres Cost about 25« E, 


while stock lasts. Send for your 


copy, Today 
E Spors Co. 7-39 Frank St. 
Le Center, Minn. 




















CHEMICALS 


Laboratory Apparatus and Glassware 
Send 3¢ for Catalog CP1 
Dept. M25 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. = Rochester, N. Y. 


mS MAKE MONEY AT HOME! 


AT HOME you can make perfect flexible rubber molds, any 
object. Just paint plastic rubber over object. Let dry. Then cast 
imitation marble, et Write for free sample and free book 








S Making Money at Home.’ 
PrA oi -LO WORKS, Dept. Z-825, Cincinnati, Ohio 









—— BARGAINS ber MILITARY, 
Outdoor and Sport Goods, Clothes, Shoes 
Boots, Blankets, Tents ‘Mires arms, Boy Scout 
Supplier. etc Send l0c¢ for copy to be 
deemed on first order. 


GA ANON SUPPLY (CO. (7 
4 





ormerly Army & Navy Supply Co. 
4784 Lester St., Richmond, , Va. 








ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 


Federal Schools, Inc., 9149 Federal Schools Bidg., Minneapolis, Minn. 


CUT ME OUT | 


Cut me out, paste me on a postcard and mail to poner 
Science Monthly, Dept. 99, 353 Fourth Ave., New York, N. 

I'll bring you complete supplies and instructions on ies 
to make easily several dollars a wan; in your spare time. 



















Socket. This marvelous $ 
Dynamic Power Welder does the 
work of much hi ther, riced types. It is RETAIL y 
easily portable. Cylinder Block: 
Bumpers, Donat wong Taste dares poe 
etc. Will also solder and braze on the lightes 
material. Works on iron, steel, tin, brass, eS 
per and all other metals. Men without previous 
experience can make as much as $5.00 on a ons 
hour repair job. Inayear’s timea Dynamic Welder 


corou LESS THAN 6 CENTS A DAY 


Goluinindion ss—Open 2 welding shopnow. AGENTS— Makebig prof- 
its selling to garages, factories, janitors and machine shops. Write noes e 
for our 10-DAY TRIAL OFFE R, DYNAMIC WELDER COMPA 
2226-HR SILVERTON ROAD, CHICAGO, ILLINOIS 


RKS Off 110-Volt Light | 1957 

















You Can \nfluence Others 
With Your Thinking 


TRY IT SOME TIME. Concentrate in- 
tently upon another person seated in a 
room with you, without his noticing it. 
Observe him gradually become restless and 
finally turn and look in your direction. 
Simple—yet it is a positive demonstration 
that thought generates a mental energy 
which can be projected from your mind to 
the consciousness of another. Do you real- 
ize how much of your success and happiness 
in life depend upon your influencing others? 
Is it not important to you to have others 
understand your point of view—to be re- 
ceptive to your proposals? 


How many times have you wished there 
were some way you could impress another 
favorably—get across to him or her your 
ideas? That thoughts can be transmitted, 
received, and understood by others is now 
scientifically demonstrable. 


This FREE Book Points the Way 


The tales of miraculous accomplishments of mind 
by the ancients are now known to be fact—not fable. 
The method whereby these things can be INTEN- 
TIONALLY, not accidentally, accomplished has been 
a secret long cherished by the Rosicrucians—one of 
the schools of ancient wisdom existing throughout the 
world. Write for the free copy of the fascinating 
sealed book, ‘‘THE SECRET HERITAGE,” which 
explains how you may receive this unique wisdom 


and benefit by its application. Address: Scribe L.N.S. 


The RostcRUCIANS 
(AMORC) 


San Jose, California 
(NOT A RELIGIOUS ORGANIZATION) 


ry ME Quick Cash 


Profits / 


year ‘round with 
my proven Plan! 
Big valuable Out- 
fit, including large 
assortment of reg- 
ular full size pack- 
ages—FREE to relia- 
ble persons. Distribute 
home necessities—over 200 
fast selling, quick repeating, na- 
tionally known products guar- 
anteed to satisfy! Full or part 
time. No experience needed. 
Old_ reliable company Write 
quick for my Free Offer 

E. J. Mills, 7946 Monmouth Ave. 

Cincinnati, Ohio 
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With the Inventors 


TRUCK MOTOR equipped with an in- 

genious device credited to Max K. Gold- 
en, of Detroit, Mich., shuts off automatically 
when the driver leaves his seat in the cab. 
Unless interrupted by the body of the driver, 
a beam of light from a lamp at the back of 
the cab falls on a photo-electric cell placed in 
a dashboard control box, which causes a mag- 
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netic device to break the ignition circuit and 
switch off the motor. In case of any highway 
accident in which the driver leaves or is 
thrown from his place, the unit instantly 
shuts off the motor. A counting mechanism 
attached to the device records the number of 
times the driver leaves his seat during a day’s 
run, thus permitting a check on his move- 
ments while on duty ... IF AN APPLICANT 
FAILS to continue negotiations for his patent 
in some manner within six months after the 
date when the last official notice of any action 
by Patent Office authorities was mailed to 
him, his application will be held to have been 
abandoned . A WINDOW SHADE that can 
double for draped curtains is the contribution 
to home decoration made by George F. Brent, 
a Pittsburgh, Pa., 
inventor. Divided 
part way up the cen- 
ter by a slide fasten- 
er, the window shade 
is wound around a 
roller at the top and 
can be pulled up and 
down like any ordi- 
nary shade. But 
when split up the 
middle by opening 
the slide fastener, the two 
parts of the shade may be 
draped back against the sides 
of the window to serve as 
curtains INVENTORS OF 
INDEPENDENT IMPROVEMENTS 
on the same machine cannot 
obtain a joint patent for their 
inventions. Each must patent his own im- 
provement separately ... YOU SHOULD HAVE 











NO TROUBLE whatsoever finding the place 
where you left off reading a book if you use 
the novel bookmark invented by Rebecca 
Cohen, of Brooklyn, N. Y. Clipped onto a book 
page, the device has 
flat, movable disks 
arranged in concen- 
tric circles and 
marked with letters 
and figures repre- 
senting months, 
days, and page num- 
bers. A pointer, 
fastened to the com- 
mon center of the 
disks, is aimed at 
the line where the 
user stops reading, 
and the disks are re- 
volved to the appro- 
priate points that 
will tell him exactly 
when he left off 
reading the volume 
as well as the precise page and line... “‘PRO- 
DUCTION OF SURROGATES and Additions for 
Coffee”’ is this month’s contribution to the 
growing list of unusual patent titles. “Surro- 
gate,” in this meaning of the word, has no 
reference to judicial officers. In this case it 
means “substitute.” ... WALNUT HARVESTING 
IS SPEEDED UP by means of a portable tree 
shaker invented by Joseph Berger, of Covina, 
Calif. After spreading canvas sheets on the 
ground around a 
tree to catch the 
nuts, the machine, 
mounted on a truck 
or tractor, is backed 
up near the tree, and 
an extension boom 
raised so that a 
padded saddle on 
one end engages a 
main branch. An 
electric-powered re- 
ciprocating mechan- 
ism then vibrates 
the boom, which ef- 
fectively shakes the 
tree limb and starts 
a cascade of nuts 
down onto the can- 
vas collecting sheets 
... AN INVENTOR WHO IS PROMOTING his own 
invention may not obtain protection for the 
trade-mark name he selects for it until the 
product and its name have actually been in 


























(Continued on page 235) 
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commercial use . . 


With the Inventors 


(Continued from 


page 232) 


. INSTEAD OF RAPIDLY 


THUMBING the page edges of a picture book to 
produce an animated movie from a series of 


whirl 








still pictures, a toy devised by A. R. Bunting, 
#f Portsmouth, Va., 
fan blades bearing photographs or 
sketches. Mounted in a wire framework, a 
revolving wooden hub supports projecting pic- 


utilizes a blowpipe to 





through the pipe . 
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ture panels that whirl in the path of air blown 


“COUPLING WITH A 


PRESENT-DAY trailer hitch is a lot like thread- 
ing a needle you can’t see. It takes too much 
time and skill. Foolproof, compact units which 
require no great skill to operate are needed.” 
As a direct consequence of the above state- 
ments, which appeared in an article on trailer 
travel published in the June 
MONTHLY, 

Dominican Republic, 
vented an improved, 
that won him U. S. patent 2, 
FOODS, 


1937 issue of 
Guillermo Solo- 
in- 
simplified trailer hitch 
150,010 ... BOTH 
such as milk, sugar, 


butter, and sirups are quickly and accurately 
measured with an adjustable measuring cup 
lesigned for home-kitchen use by Cecelia S. 
Los Gatos, Calif. 


In conventional 
measuring cups, the 
housewife fills the cup 
up to half, three-quar- 
ters, or other fraction- 
al levels marked by 
lines on the side of 
the container. With 
the new measurer, the 
cup is always filled to 
the brim, a pistonlike 
plunger being set ac- 
cording to a scale so 
that the cup will hold 


just the required 
amount... CLAIM NO. 
2 IN PATENT 2,161,332 


contains only three 
words, but the middle 
one is a tongue-tying 
first magnitude: 


3,3'-dialkylthiazolinotricarbocyanine salt.”’ 
How’d you like to be a proof reader for the 


itent Office Gazette”’? 
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Now Tell You How To PROTECT 
And To CAPITALIZE On Your 
Invention @ Save Time, Money 


@ At last here are the patent facts you 
want. Competent advice on patent pro- 
cedure is essential to good results. 
Our 63 years’ experience enables us to 
clearly explain everything you need to 
know about protecting and commer- 
cializing your idea. You will find the 
answers in these free booklets that are 
yours for the asking. If you want 
prompt advice from reputable Patent 
attorneys, tear Out and mai 
the coupon below at once. 


C.A.SNOW2CO. 


Reg/stered Patent Attorneys Since 1875 

























299 SNOW BUILDING, WASHINGTON, D.C. , 

ie ntlemen Please send me—without cost or obligation—your FREE ' 
1 books, ‘‘Suggestions on How to Commercialize Your Invention 
I and ‘‘How We Protect You.’ Also Certification of Invention form | 
I Name I 
I I 
ee and No. 1 
I City or Town State i) 
he an om I ee | am on al 


| Qperator | FOLLOW THIS MAN 


| Bee ret Service Operator No. 38 is on the job! 
Running down dangerous Counterfeit Gang. im ll- 
s Fr prints in murdered girl's room. 
The Confidential Report 
Operator No. 88 made 
to his chief. Write for it. 
Fr a CE ivi Monthly Salary 
YOU can become a Finger Print Expert at home 
in your spare time, at smal! cost. Write for confi- 
dential! full report ‘and details. Literature wil! be 
sent only to persons stating their age 
ont OF APPLIED SCIENCE 
20 Sunnyside Ave. 
Dept. 1366" Chicago, I. 


AERONAUTICAL UNIVERSITY 

ENGINEERING [8.S. DEGREE] — ADMINISTRATION 

—CERTIFIED MECHANICS (approved by United States 
Civil Aeronautics Authority)—RADIO— 


SHEET METAL — WELDING 














Areal technical university educationin lesstimeat le 
cost. Graduates with sheers: aViation companies 
and air line Da 1 Eve s. State Accred 
ited. Write for Free iitustrated Bulletin. Adare 


Aeronautical University, Curtiss Wright Bldg. 
SSA AMEAD Devt. S. 1342 S. Michigan Ave., CHICAGO, ILL. 


100°7 ONE 


SAVE TIME—CUT COSTS—DO BETTER WORK 


Don't confuse the genuine Dremel Moto 









Tool - pular in industry, with weak, lo GRINDS 
spec is built to sell cheay POLISHES 
110 v AC-DC motor is packed with §SHARPENS 
power. Speed —over 25, 000 r.p.m. Weight 
only6 oz. Bearings—oil s (oil sealed). DRILLS 
Cooling internal fan Mode ‘| l—with ENGRAVES 
yr se “k, col *t, only $9.85 postpaid. ROUTS 
Master Mode faster, he avier, more 
powerful, wo he ‘huck, only $16.50. : Etc., Etc. 
10 DAY TRIAL _— the pee ene 
. oto- Tools at better Deal 
oe er’s or order dined from factory on 10 day money back 
trial. Catalog of Dremel tools, equipment and special 
MASTER 49650 combination offers, FREE. 
MODEL . DREMEL MFG. CO., Dept. 129-J, RACINE, WIS. 
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| Hill-Climbing Toy Tractor 
Made from a Spool 
A TOY tractor of remarkable climbing 
power can be made in a few minutes from a 


:.¥ ] hown. A st bb band is 

“IS [7 GETTING THINP | °°) 82, sown, A strong rubber ban 

<4 [7 FALLING OUT? washer cut from a bar of soap. At the washer 
if : : 


end a wooden match is slipped through the 
band, and the other end is held with a short 
piece of matchstick. Wind the match until the 
rubber band is fairly tight, then put the toy 
down and watch it climb over any small ob- 
struction you place in front of it. To increase 
the climbing power further, the edges of the 
eo blood circulation of the scalp causes your spool may be notched. The soap washer 18 
trouble, try the XERVAC way te arrest itm necessary to keep the tractor from running 
Scalp specialists know that good, | too fast.—JAMES F. FERGUSON. 
rich blood circulating in the deep- 
seated blood vessels of the scalp 


nourishes the hair roots, aids in MATCH RUBBER PIECE OF 


arresting abnormal loss of hair, RAND MATCH 
helps to produce hair growth. . . It is \ SOAP 


known that VACUUM and PRESSURE = / P Sosietsc 
around scalp, applied intermittently F - 4 — 
and properly controlled, is highly c 
effective for forcing fresh, stimulat- - sicexexxxsts 
ing blood deep into these blood j 
vessels. One way to do it has been 
found in the regular use of Crosley 
XERVAC—that popular hair and 
scalp device used so successfully in 
* barber shops and clinics 
Write for New Rental Plan 
Learn how you can RENT the new compact home 
model XERVAC and use it in your home for a small 
rental fee. Try it, watch results. Get the benefits of 
this amazing device on easiest possible terms. No 
obligation — just write 


THE CROSLEY CORPORATION 


Dept. J-15, CINCINNATI, OHIO 
































TWiST MATCH 
TO WIND 











Driven by a rubber band, the spool runs steadily 
BIG FUTURE! Start a business of your own. and climbs small obstacles with surprising power 


Turn spare time into money. Make colored 
vases, flower boxes and garden furniture. Ma- 


terial costs little. Obtained locally. New color- Treating New Garden Pools 


ing process. 40 beautiful designs. Sell up to 4 


times cost. Easily made. Molds furnished $20.00 to Prevent Loss of Fish 


up. Write today for free book. 

5 aa —" a NEW garden fish pools constructed of con- 

| crete sometimes prove a disappointment be- 

188 pages packed with values. Every- | cause the fish die. This is caused by the ex- 

thing in radio—60 great receivers— cessive alkalinity of the water. There are two 

peeniinns 0 Ocoee cole remedies. One is to give the fresh concrete 
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makes no difference if your care- 
fully laid plans for saving have been 
upset during the past few years. It makes 
no difference if you are worth half as 
much today as you were then. Now, by 
following a simple, definite Retirement 
Income Plan, you can arrange to have 
a monthly income guaranteed to you 
for life, beginning fifteen years from now. 
Not only that, but if you should die 
before that time, we would pay your 
wife a monthly income as long as she 
lives. Or, if you should be totally dis- 
abled for six months or more, you would 
not be expected to pay any premiums 
that fell due while you were disabled, 
and you would receive a disability in- 
come besides. 


$150 a Month 
beginning at age 55 





Suppose you decide that you want to 
be able to retire on $150 a month be- 
ginning at age 55, and you qualify for 
the following Plan. Here is what it pro- 
vides: 


1 A check for $150 when you reach 55 
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retirement Income Plan 
GUARANTEES YOUR FUTURE 


HOW A MAN OF 40 CAN 
RETIRE IN 19 YEARS © 


and a check for $150 every month 
thereafter as long as you live. 


2 A life income for your wife if you 
die before retirement age. 
3 A monthly disability income for 
yourself if, before age 55, total disabil- 
ity stops your earning power for six 
months or more. 

Best of all, the Plan is guaranteed by 
a company with over half a billion dol- 
lars of insurance in force. If you want 
to retire some day, and are willing to 
lay aside a portion of your income 
every month, you can have freedom 
from money worries. You can have all 
the joys of recreation or travel when 
the time comes at which every man 
wants them most. 

The Plan is not limited to men of 40. 
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You may be older or younger. The in- 
come is not limited to $150 a month. 
It can be more or less. And you can 
retire at any of the following ages: 55, 
60, 65, or 70. 

What does it cost? When we know 
your exact age, we shall be glad to tell 
you. In the long run, the Plan will 
probably cost nothing, because in most 
cases, every cent and more comes back 
to you at retirement age. 

Write your date of birth in the cou- 
pon below and mail it today. You will 
receive, without cost or obligation, a 
copy of the interesting illustrated book- 
let shown below. It tells all about the 
Phoenix Mutual Retirement Income 
Plan. Send for your copy now. The 
coupon is for your convenience. 


utual Life Insurance Company 
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BULL! GOSH, 1 DIDN'T 
KNOW YOU /N THOSE 
NEW CLOTHES AND 
THAT SNAPPY CAR. 
SOMEBODY LEAVE 
YOU A MMLL/0N? 


ONLY A SHORT T/ME WELL, TOM, / PECIDED ‘ YOU HAD THE SAME CHANCE, TOM. 
AGO YOU WERE aa NEVER GET 4A ie ABOUT A YEAR AGO / SHOWED 

SLAVING AWAY AT INVWHERE UNLESS P 3 

THE SAmé JOE AS J mecete A auewtss YOU A 800K FROM NATIONAL 







NOW 100K AT VOU. TUNITIES AND TRAINED ¥ THE OPPORTUNITIES ANO FUTURE 
WE? MYSELF FOR THEM = T- 
HOW C0. $07 PuteD RADIO PA Ve (WN PAD/O AND TELE V/S/0N AND 
HOW OTHERS HAD SUCCEEOED 
THROUGH THEIR HOME TRA/NING= 
WELL-+/ ENROLLED 

















YOU CERTAINLY THANKS. N.R1. TRAINING VQ AE oy Tang 17S WonpkeFuL OUR WORRIES ARE OVER. 1 
KNOW RACIO CERTAINLY PAYS. 1 WIT STARTED YOUVE GONE AHEAD $0 FAST A TRAINED RADIO TECHNICIAN 
MINE NEVER. A FEW MONTHS Aco ANO/M Fe /N RADIO. WE NEVER 44 WOW. THERES A BRIGHT 


<REAOY MAKING S$ 1704/0 A , COULD HAVE GOTTEN FUTURE AHEAD FOR US /N 
SOUNDED BETTER WEEK 1 MY SPARE TIME. ; (MARRIED ON WHAT You © 9AD10 ANO TELEVISION 


WERE EARNING BEFORE 





THE REST OF US. WITH LOTS OF OPPOR- 9 RAD /NSTITUTE TELLING ABOUT 











There are more Radios than telephones. Every year [—————— 








millions of Radios get out of date and are replaced. 
Millions more need new tubes, repairs, etc. Over 
5,000,000 auto Radios are in use and thousands more 
are being sold every day. In every branch Radio is of- 
fering more opportunities—opportunities for which I 
give you the required knowledge of Radio at home in 
your spare time. Yes, the few hundred $30, $40, $56 a 
week Jobs of 20 years ago have grown to thousands. 
Many Make $5, $10 a Week Extra 
In Spare Time While Learnin 
The day you enroll, I start sending you Extra Money 







! Also Give You This 
Professional Servicing 
Instrument... 

Here is the type of instrument 


successful Radio Technicians use 
—an All-Wave Set Servicing In- 


Job Sheets which start showing you how to do Radio strument. It contains everything necessary to meas- 
repair jobs. Throughout your Course I send plans and ure A.C. and D.C. voltages and current; to check 
directions which have helped many make $200 to $500 resistances; adjust and align any set, old or new. It 
a year in spare time while learning. I send special satisfies your needs for professional servicing after 
Radio equipment to conduct experiments and build you graduate—can help you make extra money fixing 
circuits. This 50-50 training method makes learning at sets while training. 


home interesting, fascinating, practical. 























Find Out What Radio Offers You 
Act today. Mail coupon for my 64-page book, “Rich Phony FACTS, 
Rewards in Radio.”” It points out Radio’s spare time Al, THIS COUPON 


and full time opportunities and those coming in Tele- 
vision; tells about my course in Radio and Television; 
shows many letters from men I trained, telling what 


they are doing and earning. Read my back [SLAC ey 

pon len Py "Find out peo Radio ae van. Mail WIS OUPON 00D FOR 

coupon in envelope or paste on penny postcard—NOW., 0 Qi My : 
4. E. SMITH, President, Dept. 9KP3, NE FtEEe OPY OF “ 


National Radio Institute, Washington, D. C, 


NOW! 


J. E. SMITH, President, Dept. 9KP3, 

National Radio Institute, Washington, D. C, 

Dear Mr. Smith: Send me FREE, without obliga- 
tion, your 64-page book ‘‘Rich Rewards in Radio’’ 
which points out spare time and full time oppor- 
tunities in Radio, those coming in Television, and 
explains your 50-50 method of training men at 
home in spare time to be Radio Technicians. 
(Write Plainly.) 

SPNINIIININ Lsissctsdicussinkdeapiancsbnads satabuakasedbedeesndbadgaaidakiete AGE 
ADDRESS 

SII Ahiliddncd ish dilicdd nentee sanudicavuanniiamarcimaniiannasl STATE 
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The Combination Is Too Much 
for This Fellow’s Nerves 


Ir came to my attention recently that the 
$16,000,000,000 in gold kept in Uncle Sam’s re- 
pository at Fort Knox, Ky., is protected by— 
among other things—a lock, the combination 
to which is intrusted to two men. Yet, neither 
of the men could open the lock by himself, for 

each knows only half of 
GOT TO GET CAR FARE the combination by 
somenow! which the thirty-six-ton 
door is opened. I’m not 
exactly losing sleep over 
it, but I would certainly 
like to know how this 
most up-to-date of fool- 
proof, burglarproof, and 
everything -elseproof 
vaults would be opened 
if anything happened to 
one of the keepers. The 
problem gets exactly 
twice as complicated 
when I try to think of the consequences if 
something should happen to both of them. To 
tell the truth, I am losing some sleep over it, 
especially when I realize what a time I have 
“cracking” my own penny bank to get busfare 
so I can get to work. If Uncle Sam is going to 
keep his pin money salted away in a place like 
that, he ought to be able to get at it without 
depending on the health and memory of two 
men!—T.H.M., Cleveland, Ohio. 





It Got Down in the Works 
and Got the Works! 


HAvING read about those superstretched rat 
tails (tales), I think I have one that tops the 
lot. My kid sister was listening to a radio 
swing band when all of a sudden there issued 
from the loudspeaker a puff, a bang, and sun- 
dry other strange sounds, followed by com- 
plete silence. I should have pointed out that 

the swing band stopped 


WHAT A WAY TO DIE, first. The aroma of a 
CUTTIN' A RUG, YEAH roadside lunch stand 
nAN. drifted about the now 


quiet room. Upon tak- 
ing the chassis out of 
the cabinet, I came up- 
on—guess what—an 
electrocuted rat, not to 
mention a_ burned-out 
resistor and the mak- 
ings of a nice repair-job 
bill. The double-crossing 
creature had got down 
in the base through an 
opening near a tube, and got the works! As 
it turned out, it was not a cheap solution to 
the rat problem.—R.McG., Bridgeport, Conn. 








““Oxygen, Oxygen Everywhere 
And Not a Drop To Breathe”’ 


THE tragic sinking of three submarines with- 
in a month of one another, not long ago, has 
set me thinking. I wonder why they do not 
produce oxygen below the surface of the ocean 
by electrolysis of water. The salt water of 
the ocean can be very simply purified, acid can 
be added as a conductor, and an electric cur- 
rent passed through. The hydrogen might be 
conserved for buoyancy use, or let off, and the 
oxygen conserved for breathing. If any read- 
er sees any loophole in my idea, I wish he or 
she would answer this letter.—J.R., Montreal, 
Canada. 


And the Chances Are Pretty Good 
He‘d Sweat Off More Than That 

Le, O0€ Bye, H.. Zu 
asks, “Since the cen- yyst one POUND, HUN? 
trifugal force is great- : 
est at the equator and 
zero at the poles 
why wouldn't I weigh 
less at the equator?” 
Here’s my answer to his 
question: The strength 
of the centrifugal force 
at the equator amounts 
to about five ounces in 
a cubic foot of water, 
which weighs almost 
exactly 1,000 ounces. In 
other words, a nice, fat, roly-poly Eskimo 
weighing 200 pounds would lose about one 
pound if he journeyed from the north pole to 
the equator.—A.H., Portland, Ore. 





It’s a Lot To Hope For, 
but —Here’s Hoping Anyhow 


DwuRING a good part of the summer, there was 
a serious drought over a large area of eastern 
New York, most of New Jersey, and some 
neighboring states, and the native farmers, 
suburbanites, and gardens were alike burned 
up. Now don’t get bored: I’m not writing 
about the weather. What I’m seeking is some 
entomological (bugs to you) information. I’ve 
noticed that mixed with the hardship, there 
has been at least one blessing; namely, during 
the drought there was hardly a mosquito 
worthy of the swat! On the other hand, there 
were Japanese beetles aplenty. Visibly fewer 
were the lightning bugs, and audibly fewer 
the usually abundant crickets, tree toads, and 
other creatures that (Continued on page 14) 
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He Climbed-— Out of a Mine Shatt 
Into a Chief Executive’s Chair! 


THE AMAZING STORY OF A LASALLE STUDENT 














| Back in 1921 I wasa laborer with nothing 
| ahead of me, apparently, but the hard life mine, 
of a laborer. Then I enrolled for LaSalle 
training in Accountancy. It wasn't easy to 
study, but discouraged, yet vaguely hope- 
ful, I plugged away. 


drove me on, 


burning. 


A year later I went to work in a copper 
3800 feet underground, still keeping 
up my study. If conditions were bad before 
now! But something 
and the encouraging letters 
from my instructors kept the light of hope acter, 


—they were worse 


When I wasonly half-way through I decided 
to go to Los Angeles and try to get a job. I 
had had no experience other than my train- 
ing, which I found actual—not theoretical. 
Presenting my evidence of study and char- 
I wasemployed as assistant book- 
keeper. 





























Within the next two years I made rapid 
progress, and was promoted to the position 
of office manager, with consequent increases 
in salary. By this time I had completed my 
course —the foundation for my complete 
accountancy knowledge being this splendid 
LaSalle training 


| 






I decided I would go further. I would be a 


[I joined an 
accountancy firm and took the LaSalle ¢ 

P. A. coaching course. Last May I took he 
State examination. I passed, I was finally a 
Certified Public Accountant! My goal had 
be en reached! 


Certified Public Accountant. 





I shall never be able toexpress my gratitude 
for the opportunity to fight my way froma 


laborer’s job to a C. P. A.'s desk. To any 
man of intelligence who wants to get out of 
the rut and succeed, I recommend that he 
enroll with LaSalle. 














Spare-Time Training Promises Great Rewards Today 


HIS true story illustrates what a man can 

do, whois resolved to get out of a rut and 
is willing to invest his spare time now for the 
sake of tremendous dividends later. 

Why not take unbiased stock of your ca- 
pabilities? Have you the training and knowl- 
edge needed to carry you from your present 
job to a highly-paid future position? If not, 
you must first equip y ourself—to meet fact 
changing business conditions that are today 
rich with opportunity for advancement, 

greater security and increased income. Not 
until you can do some one particular thing 
and do it well, are these prizes for YOU. 

LaSalle experts will show you how to get 


Name gladly given on request 


this vital preparation, quickly, completely. 
Step by step down the road to advancement, 
they will guide you. Simply check on this 
coupon the field in which you are interested, 
and we will send you FREE a v aluable 
booklet telling of the opportunities for finan- 
cial independence that await the man who 
is trained. 

By all means learn these facts that have 
helped hundreds to pull themselves out of 
the rut of small jobs with little pay, up to 
posts of responsibility and large earnings. 
Back your purpose with your pencil, check 
the field that appeals to you, and mail the 
coupon now. 


LASALLE EXTENSION UNIVERSITY 


Dept. 1083-R 


(1) Business Management 
0 Traffic Management 


A CORRESPONDENCE INSTITUTION 


ndly send me your free booklet on the business field I have checked— 
0 Business Correspondence 
0) Law 2) Commercial 
0 Accountancy 
er ee ee eT Position 


Chicago 
and tell me how your training in that field can help me. 
0) Salesmanship 


Law 0 Business English 


OD Bookkeeping 
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make any fine summer night a finer one. What 
I want to know is this: Will the effect of the 
drought on these mixed blessings of summer 
be permanent? Can we hope for fewer Jap- 
anese beetles and perhaps no mosquitoes at 
all next year, without permanent loss of the 
less troublesome insects too? If that were 
the case, we Jersey residents, at least, could 
forgive the temporary damage. Here’s hoping! 
—K.S.P., Glen Ridge, N. J. 


High Standards (and No High Kicking) 
Are What He Wants in Drum Majors 


Not once in three or four years have I ob- 
jected to any article you've printed, but the 
one about the girl drum majors got my dander 
up. Drum majoring is, or I should say was 
once, a position to be held only by the most 
capable military and musical leader—the com- 
manding officer and drill master of his band, 
taking orders from no one. Either the public 
no longer appreciates seeing and hearing a 
good band or drum corps, or these have be- 

come so lousy that in 
GWAN, A ME-MAN LIKES order to attract atten- 
THE GALS ! - tion they must lower 
themselves to march- 
ing behind a beautiful, 
high-kicking, scantily 
dressed, dancing, 
writhing chorus girl 
who is neither capable 
of directing a band or 
meeting the fine mili- 
tary and musical re- 
quirements once de- 
manded of a drum ma- 
jor. In my opinion, a 
real he-man’s magazine such as yours should 
do its utmost to keep American bands and 
drum corps to the high military and musical 
standards of past days. This can only be done 
by discouraging the foul evils of feminine 
drum majoring. You should be ashamed of 
yourselves for such an illogical damned ar- 
ticle.—J.T.C., East Orange, N. J. 


Old Man Earth Hitched His Belt 
a Little Bit Too Tight 


Tus reader heartily agrees with N.L. of 
Alberta, Canada, in saying that the “Drayson 
theory” of the ice ages cannot explain the 
frozen mammoth found in the arctic wastes. 
However, his own magnetic-attraction theory 
seems wrong because neither pole of the earth 
points at the sun at present. Why not use the 
theory that the earth once had belts around 
it like those of Jupiter and Uranus, and rings 
like those of Saturn. These belts, composed 
mostly of snow and ice, fell with cataclysmic 
force in reccat geologic times, trapping the 
mammoths. The last great fall was within 
historic time, and caused the great Flood of 
Noah's time. I believe that I have proved the 
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plausibility of this theory mathematically, and 
can explain with it such things as the ice ages, 
the Flood, and the frozen mammoths.—L.S., 
Altadena, Calif. 


Reader Submits a Tough One 
Just To Even Things Up 


AFTER that trick but easy problem about the 
chiseling bell-hop, which I told to a lot of my 
friends who were just as dumb as I was when 
I first read it in your 
magazine, your readers 
ought to be able to take =. wena 
one that’s a little bit on 


WATER 
the tough side. Here 
it is: A hemispherical £2) 
inner 


bowl with an 
diameter of exactly ten 
inches is exactly half 
full of water; that is, 
the surface of the wa- 
ter is two and a half 
inches below the top of 
the bowl. What is the 
diameter of aball which, 
placed in the bowl, is just covered by the 
water ?—W.W., Cleveland, Ohio. 


And After All, They‘re the Ones 
Who Really Ought To Know 


REPLYING to R.L.P., of Bellevue, Pa., I find 
that the most satisfactory correction fluid 
for use with stencils is that made by the 
makers of the stencils. If the directions are 
carefully followed, it is possible to make cor- 
rections that will fool an expert. The fellows 
making the stencils know their stuff, and their 
products cannot be beaten by any makeshift 
fluids.—A.H.B., Los Angeles, Calif. 


Whistles on Oil-Well Engines 


Give Birds Some Competition 


THE article on “Pump- 

ing Oil by Remote Con- j¢ ) wap THE ENERGY 
trol,” reminded me of a__1'D GO FOR AvOB 
clever stunt Isawinthe LIKE THAT! 

oil fields of eastern Ken- 
tucky. Out there, they 
have separate engines 
pumping oil from the 
different wells, and one 
man will be assigned to 
look after several wells 
scattered over a consid- 
erable stretch of coun- 
try. He puts a whistle 
on the exhaust of each 
engine, tuning the whistles to different pitches. 
Then he can loaf in his shanty or hunt squir- 
rels over the hills, and if one of his engines 
stops running, he notices it at once and knows 
which pump needs attention. He gets so ac- 
customed to the pip- (Continued on page 16) 
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I am a student of the American School, Chicago. 
A little more than half way through my course— 
already my increased knowledge has brought me 
promotion as a result of the hour or so a day I 
have been spending getting acquainted with the 
principles of the work I enjoy. I use only part 
of my spare time, so it doesn’t interfere with 
my home and social life, and certainly helps me 
on the job. 





Air Conditioning 0 Electrical Engineering 
Architecture Oo Diesel Engineering 


00 





| Am Getting Ready to Earn More Money 
.. . Preparing for a Bigger Job 


Try + Lesson Yourself — No Obligation 
American School, Dept. G-746, Drexel Ave. at 58th St., Chicago 


I have checked the line of work in which I would like a good job. Please send me without expense or obli- 
gation on my part a copy of your Bulletin and an early lesson in the field I have selected. 


(1) Automotive Engineering 0 Drafting and Designing 

O Automobile Repairing 0 Electric Refrigeration 

O Bookkeeping and O) Heating, Ventilating, 

Cost Accounting Plumbing 

O Business Management 0 Professional Accounting 

0 Civil Engineering Incl. C. P. A. Coaching 

] Aviation 0 High School 

O Contracting, Building O Highway Engineering 
DR sacs ev cand ce cpa cd de edb case ecco 
Ci rcenwenncadsaeieanbeceaeias City 























I have been surprised at the practical manner 
in which even advanced work is explained. It 
is a lot easier than I had expected. I only wish 
I had started this plan of getting ahead a few 
years earlier. But when I was 18 to 201 felt pretty 
sure of myself. I didn’t take enough stock in 
what more experienced people told me about 
the importance of being thoroughly trained for 
the job I wanted. 


You Can’t Win If You Don’t Try 
American School, Dept. G-746, Drexel Ave. at 58th St., Chicago 


.----.CUT ALONG THIS LINE ---- ee en) ae 


BULLETIN 


O law 

C) Liberal Arts (College) 

C) Mechanical Engineering 
C1) Merchandising 

C) Private Secretary 

0) Radio and Television 

C 

C 





American School 
] Salesmanship ' 
] Shop Practice 

] Steam Engineering 
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ing of the different whistles that he never no- 
tices them until one stops—but that will wake 
him up, even if he is fast asleep. It makes a 
strange impression on anyone who visits the 
oil fields for the first time, to hear those 
“peep-peeps” echoing across the hills, like the 
calls of some huge prehistoric birds.—J.G., 
Louisville, Ky. 


Rule No. 1 for Photographers: 


Keep Fingers Away from the Lens 


As A long-time reader of PopuLar Science, I 
think I’m eligible to say it’s a fine magazine 
with all the dope for us guys interested in 
chemistry, photography, entertaining feature 

articles, and so on. I 
THATS TO IDENTIFY MY think it’s a good idea to 
PHOTOGRAPHS! equip our minions of 
the law with cameras, 
as you describe, but it 
would be a good idea to 
teach them to keep their 
fingers out from in front 
of the lens, as the first 
cop in the picture is not 
doing. Many of us do 
this, but it wouldn’t help 
a court case any to have 
a pic’ half blotted out 
when the blotted part 
might cinch a case, one way or the other.— 
W.M.B., Sioux City, Iowa. 


We'll Bet the Greeks 
Had a Shorter Word for It 


ANY good dictionary plus a little effort 
would help S.A.S. get at the meaning of his 
quotation from Einstein. Big words are some- 
times as useful to science as Greek was to 
Homer. You can trans- 
late it, but you must read why nor yvust say 
it in the Greek to hear ROUND‘N' ROUND! 
the music. Einstein’s = 
“The empirical quantum 
of the gravitational equa- 
tion bridges the corpus- 
cles of the material es- 
chatology by subliminal 
energy evolved counter- 
clockwise out of analo- 
gous infinities,” by substi- 
tution of synonyms, reads 
as follows: “Based on ex- 
periments, the energy re- 
leased by one step of atomic activity, of the 
gravitational equation, bridges the particles of 
the doctrine of material destruction, by awak- 
ened energy unfolded counterclockwise out of 
similar space at the ends of the universe.” 
Further simplified, it reads: “Everything will 
in time fall into the center of the universe, 
and be changed to heat by collision. The heat 
will radiate into space, condense, revolve, and 
come back again as new celestial bodies.” 
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Our Keaders Say a 


Incidentally, I like your magazine so much 
that I read it from both ends. I read it twice. 
—W.A.D., Elysburg, Pa. 

City Pride Speaks Up— 

New Yorkers Please Note 


ONE might get the idea 
from your article about H'RAY FOAH 4 
BALTI MOAW: 


the transatlantic airplane 
service that the planes 
fly only from New York 
City. The fact of the 
matter is that Pan-Amer- 
ican’s main base is at 
Baltimore, that the ships 
are registered there, that 
they are based there, and 
that all the transatlantic 
flights start from there. 
Once a little bad weath- 
er sets in, New York 
won't see the clippers again until next spring. 
—V.E.S., Baltimore, Md. 


But Suppose the Trainmen 
Forgot Where They Were? 


Wuy don’t the railroads hide their signal 
cords so dumb passengers can’t get at them? 
I recently saw a train stopped for five min- 
utes on a busy main line, just because some 
self-important cuss thought he could stop a 
through flyer at any crossroads, like a bus. 
Trainmen had to go through the whole train 
to find the trouble.—E.M., Trenton, N. J. 


A Reader Sheds Some Light 


on Synchronizing Flash Guns 


PLEASE tell S.G., of Laredo, Tex., that the 
following method of synchronizing his cam- 
era’s flash gun should fix him up. He can get 
an adapter plug to put in his flash-gun socket 
at any photo shop. This will permit screwing 
in a bulb of proper voltage from an ordinary 
flash light. Or he can run temporary wires 
from his socket to the bulb. In either case, 
center the bulb in front of the camera lens. 
Remove the back of the 
camera. Set the shutter DON'T TRY IT WITHA 
speed at a fiftieth of a FLASH BULB! 
second, which is sufficient 
for average needs. Watch- 
ing through the back of 
the camera, trip the shut- 
ter over and over again, 
backing off the adjusting = 
screw until the shutter A= 
snaps before the light is 
lit. Still snapping the 
mechanism, turn the 
screw back slowly until 
the light appears. Then 
tighten the lock nut, and you are all set.— 
K.D.F., Canton, Ohio. 
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—Dbutass 
have you 
connected 
fhem with 


Your ulate? 


HAVE YOU GIVEN THE DIESEL 
FIELD ANY REAL THOUGHT? 


You have seen the full page newspaper and magazine 
ads on new type Diesels. You have read frequent news 
items on the rapid, ever-expanding adoption of Diesel 
power. You have seen many magazine articles on the 
spectacular growth of the Diesel industry. But have you 
connected any of them with your own future? 





Investigate for yourself . . . get your free copy of the 
“March of Diesel” . . . find out about Hemphill 
You can start right at home and finish in 
Send the coupon NOW. 


pictorial 
Diesel training. 
the Hemphill Schools shops. 


HEMPHILL DIESEL SCH OOLS 


All communications concerning enrollment in 
any of the Hemphill Diesel Courses should 
be sent to one of the following addresses: 


NEW YORK oS on 
fel i Ler \ cle) 
MEMPHIS 
LOS ANGELES 


VANCOUVER, B.C. 


31-32 Queens Bivd., 
2006 Larrabee Street 
431 Monroe Avenue 

2012 San Fernando Rd. 
1365 Granville Street 


Applications for enrollment will be accepted 
from English speaking students residing in 


foreign countries. Write for special terms. 
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Hemphill Diesel Schools (use nearest address) 
Please send data on your Diesel courses, 
also free copy of illustrated booklet 
“March of Diesel.”’ 

Name Age 
Street ‘tenascin 
City _ State_____m-4l-s 
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View ldeas for tome Owners 





Any household receptacle can be used to grow 
plants with chemicals furnished in the conven- 
ient kit shown with its contents at the right 


Ry SSS ; 


+o le te oe oil i 


er; 


Continuous Clamp Strips 
Seal Roll-Type Roofing 


ROLL ROOFING may be laid with a uniform 
and continuous fastening all along the over- 
laps and edges, by using clamp strips recently 
invented. Thirty inches long, the fastenings 
are nailed down to form a continuous strip 
over the joints and along the edges of the 
roofing. Pilot holes at regular intervals along 
the strips prevent uneven nailing. It is claimed 
that roofing cement can be dispensed with 
when the clamp strips are employed. 


99 
eo 





Indoor-Plant Kit for Year-Round Use 





ECORATIVE indoor plants may be grown 

at any season of the year when planted 
according to directions and fed with a com- 
bination of chemicals furnished with a water- 
culture kit now on the market. Mixed in the 
proper proportions with ordinary drinking 
water, the chemicals serve as a completely 
balanced food for the plants, replacing soil 
and fertilizers. Fruit jars, vases, pottery, 
tumblers, and other common household ac- 
cessories may be used as containers. In cold 
weather, the plants must be kept in rooms 
where the temperature is moderate. 


Plug Pulls Out Easily 


WITH a new electric-appliance plug, it is 
no longer necessary to hold the appliance 
firmly with one hand while tugging at the 
plug to remove it. Squeezing two buttons on 
the side of the new plug pushes back contact- 
prong springs, allowing the plug to be pulled 
out quickly and easily 





Pressing the buttons releases contact-shoe tension 
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INVENTORS 





INFORMATION ON HOW TO OBTAIN 


PATENT AND MARKET INVENTIONS 


[f you have invented something, if you’re interested in inventing some- 
thing, you need this new 48-page book that gives the entire Story of 
Patents. It tells you for the first time about new phases of invention, 
how others succeeded, how the patent laws protect you, how to market 


your invention, where to obtain finances, how to form 


company, partnership, or arrange for royalties from your 


nvention’s sale. 


PRACTICAL BENEFITS 


You will find 6 complete pages il- 
istrated with simple inventions 
that have succeeded in six dif- 
ferent fields of industry. Over 
100 illustrations are in this book. 
You will read the stories of ten 
llustrated) of America’s most 
mous inventors. You will find 
1 experienced and thorough sur- 
ey of market conditions affect- 
ng the inventor—showing the 
ossibilities for commercial in- 
ention today. Entire chapters are 
evoted to the value of a patent 
1 promoting the final success of 
our invention. The importance 


WHAT A PATENT 


Without a U. S. Patent, you can- 
t expect to reap the profits 
it your invention may make 
ssible. Send at once for this 
ok. After you get that, you’ll 
ow exactly what to do to pro- 

tect yourself. Anything you write 
or send us is strictly confiden- 

between us. All letters and 
rawings are keptin strong, steel, 
fireproof files, which are open 
y to us or authorized members 


fet Ths 
FREE BOOK 







‘Id of invention changes 
ere is the latest information. Within a 
‘ry few days you will receive our Free 
ook, together with the Record of Inven- 


on Blank. Write NOW. 
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IMMEDIATELY MAIL COUPON TODAY! 


this new 48-page book of facts is 
bsolutely FREE! You need it NOW. 


Simply fill out the coupon, and mail. The 


of quick action in applying for 
patent is stressed—facts reveal- 
ing danger of delay are empha- 
sized. 

If you expect to realize profits 
from your invention you must 
protect it with a U. S. Patent. 
Otherwise you may find that all 
your time and labor have been 
lost, because it often happens 
that other inventors are work- 
ing on the same invention. If you 
have an invention, or an ambi- 
tion to invent—-get the _ infor- 
mation on obtaining patent AT 
ONCE! 


DOES FOR YOU 


of our staff. We have secured 
patents for inventors located 
in every State in the Union. 
The practice of our organiza- 
tion is confined entirely to 
Patents, Trademarks and 
Copyrights. We have had 
years of experience in Patent 
Matters. When you place your 
patentable invention in our 
hands, we are in position to 
proceed at once to secure pro- 
tection for you. Our fees are 
reasonable, and if 
you desire, we can 
arrange convenient 
terms of payment. 





me. 


constantly— 
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Over 100 


Mlustvations 





Please send me at once your Big Free 48-Page Book, ‘‘Pat- 
ent Guide for the Inventor’’ and your specially prepared 
‘Record of Invention’’ form. This request does not obligate 


Address 













































and HYMAN BERMAN 


88-K Adams Building, Washington, D. C. 
Registered Patent Attorneys Before U. S. Patent Office 
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HERES THE 
VALUE IN TOWN! 
s5 
him 
Handy Can for Dry Glue the 
Has Legs for Heating dep 
ye Ic 
DRY GLUE is now being marketed in contain- H 
ers fitted with wire legs and bails to make it a gin 
Prest-0-Lite Dealers easy to prepare the adhesive for use. When H 
the lid is removed from the can, about half of one’: 
Now Offer New see your Prest-O-Lite the contents is poured out and saved for fu- char 
py Fe ture use. The remainder is covered with quat 
51-PLATE FIBERGLAS Price. | water, and the container set on its legs in a ore | 
| pan of hot water until the glue melts. After with 
HiLEVEL use, the glue is allowed to cool, and remelted H 
UJ x BATTERY | later as required. men 
H. 
Nes a battery value like this. The low price | actic 
will amaze you! Yet this battery sensation is peric 
packed with 7 remarkable features to save you | . ates 
money, time and trouble this winter. Fiberglas insu- U e S t ] O n S — 
lation. 51 big powerful plates. Added water capacity. " ~ 
Extra power reserve. Rugged construction. Plenty of | FROM HOME OWNERS use { 
punch for winter starts. 24-month adjustment period! strui 
And because of the Prest-O-Lite HiLevel principle, | aeeer , i In 
this remarkable battery needs water only 3 times a | Q.— I AM building om box for a trailer. the « 
year under normal usage. Before battery failure hits | What kind of finish can I put inside the inner * 
you, see your Prest-O-Lite dealer and get the facts | cabinet of the wooden box that will not cause — 
about the new SILVER JUBILEE HiLevel, Prest- | foods to absorb the odor ?—-A.N.R., Coquille, ot 
O-Lite’s answer to your winter starting problem! | Ore. sala 
PREST-O-LITE BATTERY CO., INC., INDIANAPOLIS, INDIANA | A.—A VERY high-grade enamel, we have tha 
Manufacturing ““iiatintned: Falls, Cakiand, | found, is satisfactory for the interiors of ice keep 
| boxes, since it will leave no odor once it has inde 
. | become thoroughly dry and hard. It must be (hea 
HOW HiLEVEL FEATURE WORKS | applied at a temperature above seventy de- cour 
o FILLING LEVEL of Hi- | grees F., and allowed to dry for several days, earn 
L re nan | with the ice-box door left open. Any high- pres 
e SELLING LEVEL of | grade enamel of the type known as ‘“‘automo- and 
ordinary battery. bile” or “bath-tub” enamel should serve your inh 
© By the time the fluidina | purpose. the 
HiLevel Battery drops to | 
here, (note plates are still acer 
eo | Red-Maple Oil Stain for White Pine road 
.+-inanordinarybatteryit | 
' 4) fallstohere,leavingalarge | ae 7 = : 
HILEVEL ORDINARY part of the plate surface | J.K.K., HACKENSACK, N.J.—If you prefer So 
GArvEnyY §=©— SATVERY exposed and powerless. to mix your own oil stain for giving white c 
| pine a red-maple effect, obtain from a paint sei: 
| store a quantity of dry, powdered umber, 9 
part in a bright-red and part in a bright- : 
4 yellow color. Mix these with about one part pike 
HiLEVEL BATTER (Continued on page 26) , 
{ 
of 
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Why Trained Accountants Command 
—and how ambitious men are qualifying ] High Salaries 


by the La Salle Problem Method 


fies this straight. 


By “accountancy” we do not mean “bookkeep- 
ing. For accountancy begins where bookkeeping 
leaves off 

The skilled accountant takes the figures handed 
him by the bookkeeper, and analyzes and interprets 
them. 

He knows how much the costs in the various 
departments should amount to, how they may 
be lowered. 

He knows what profits should be expected from 
a given enterprise, how they may be increased. 

He knows, in a given business, what per cent of 
one’s working capital can safely be tied up in mer- 
chandise on hand, what per cent is safe and ade- 
quate for sales promotion. And these, by the way, 
are but two of scores of percentage-figures where- 
with he points the way to successful operation. 

He knows the intricacies of govern- 
ment taxation. 


He knows how to survey the trans- Business es Through 


: 
actions of a business over a given Control 


period; how to show in cold, hard 
hgures the progress it has made and 
where it is going. He knows how to 

e these findings as a basis for con- 
structive policies. 

In short, the trained accountant is 
the controlling engineer of business— 
one man business cannot do without. ; 

Small wonder that he commands a ‘ 
salary two to ten times as great as 
that of the book- 





LaSalle accountancy students.* For example—one 
man was a plumber, 32 years old, with only an 
eleventh grade education. He became auditor for 
a large bank with an income 325 per cent larger. 

Another was a drug clerk at $30 a week. Now 
he heads his own very successful accounting firm 
with an income several times as large. 

A woman bookkeeper—buried in details of a 
small job—is now auditor of an apartment hotel, 
and her salary mounted in proportion to her work. 

A credit manager—earning $200 a month— 
moved up quickly to $3000, to $5000, and then to 
a highly profitable accounting business of his own 
which netted around $10,000 a year. 


And What It Means to You 


Why let the other fellow walk away with the 
better job, when right in your own home you may 
equip yourself for a splendid future in this profit- 
able profession? 

Are you really determined to get 
ahead? If so, you can start at once 
Accountancy to acquire—by the LaSalle Problem 
Method—a thorough understanding 
of Higher Accountancy, master its 
fundamental principles, become ex- 
pert in the practical application of 
those principles—this without losing 
an hour from work or a dollar of pay. 

Preliminary knowledge of Aas 4 
' keeping is unnecessary. You will be 
| given whatever training, instruction 
> or review on the subject of bookkeep- 





ing you wail pee cul 
ly need—and without 





keeper. Indeed, as an 
independent operator 
(head of his own ac- 
counting firm) he may 
earn as much as the 
president of the big 
and influential bank 
in his community, or 


the operating man- 

rae sl. O Business Management 

ager of a great rail 0 Modern Salesmanship 

ri 1d. O Traffic Management 

D Law: Degree of LL. B. 

O Industrial Management 

OD Business Correspondence 

O Credit and Collection 
Correspondence 


DEPT. 1083-HR 


Pays,”” without obligation. 


Some Examples 


Small wonder that ac- 
countancy offers the 
trained man such fine 
ep portunities—op- 
portunities well illus- 
trated by the success 








Opportunities in Accountancy—Check below and we will 
send you a copy of ‘“‘Accountancy, the Profession that 


() Higher Accountancy: 


Other LaSalle Opportunities: If more interested in one 
of the other fields of business indicated below, check here: 


PROTA a6 pe nentwetrtceesndetdactiliimbiisiebiiitinmiain 


any extra expense to 


LaSalle Extension University || 2°. 


A Correspondence Institution 


If you are dissatis- 
fied with your present 
equipment—if you 
recognize the oppor- 
tunities that lie ahead 
of you through home- 
study training — you 
will do well to send at 
once for full particu- 
lars. The coupon will 
bring themto you 
without any obliga- 
tion, also details of 
LaSalle’s convenient 
payment plan. 

Check, sign and 


mail the coupon 


CHICAGO 


OCommercial Law 

0 Modern Foremanship 
0 Expert Bookkeeping 
0 C. P. A. Coaching 

0 Business English 

0 Stenotypy 

D Effective Speaking 

O Railway Accounting 














of thousands of *Names available on request. 
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HEN you see a Robot 
obey its inventor’s com- 
mands to rise, walk, talk, 
sing, and smoke, you won- 
der what kind of imitation 
brain it has. 
The New Merriam- 
Webster tells you that the 
Robot’s “gray matter” is 
made of Selenium, and its 
chemical relatives, which 
also make possible all the 
other modern marvels 
achieved with the photo- 
cell, or “electric eye.” And 
the same kind of informa- 
tion which “The Supreme 
Authority” gives on Sele- 
nium is also furnished on the other 91 
elements known to the world of chemistry! 


For scientific information, turn first 


to the NEW MERRIAM-WEBSTER! 


Send for FREE BOOKLET, ‘“‘The New Merriam- 
Webster: What It 

Will Do For You.” 

G. & C. MER- 

RIAM CO., 

Dept. 300, 

Spring- 

field, 

Mass. 


LOOK FOR THE 
CIRCULAR 
TRADE- MARK 
Copyright, 
1939, by 
G.& ©, 
Merriam Co. 


Second Edition 
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Questions from 


Home Owners 
(Continued from page 24) 


of boiled linseed oil and two parts of tur- 
pentine, adding umber in either shade until 
you have the tone of red-maple stain desired. 
It is a good idea to test out a small sample 
of the stain on a piece of scrap wood before 
mixing the whole amount. 


Peeling Wall Paper 


R.T.O., SCHENECTADY, N.Y.—Either poor- 
quality paste or the lack of size in the wall 
could cause the peeling of even recently ap- 
plied wall paper. To remedy the condition, if 
the paper is not torn or cracked, puncture the 
paper at the top of each loose section, insert 
the tube of a small ear syringe filled with 
paste, and inject as much of the paste as is 
necessary. Then press the loosened paper 
back in place with a piece of clean cloth. 


Repainting Radiators 


Q.—OUR radiators are covered with a coat 
of aluminum paint. Will it be necessary to re- 
move this if the radiators are to be painted 
another color? Will the undercoat of alumi- 
num interfere with efficient heat radiation? 
—J.C.P., Ipswich, Mass. 

A.—AN UNDERCOAT of aluminum, followed 
by flat wall paint, will not retard the radiation 
of heat. If you are repainting the radiators, 
we suggest that you sandpaper or rub down 
with steel wool the aluminum coating . to 
make it perfectly even before applying the 
flat wall paint. 


Cracks in Enamel Washbasin 


Q.—THE white enamel washbasin in our 
bathroom has a shallow but unsightly crack 
that shows a rust-colored line. How can the 
line be removed, and what cement can be 
used for filling the crack?—S.Z., Oakland, 
Calif. 

A.—RUB the crack line with a scratchless 
cleansing powder moistened with kerosene. 
For filling the crack, you might try a new 
patching cement that completely fills cracks 
in porcelain by expanding as it sets. 


How To Soften Putty 


A.V., NEW YORK CITY.—When removing 
glass panes from windows, the putty can be 
made soft and easy to cut out by painting over 
it with a brush dipped in a solution of caustic 
soda. After about an hour, the putty will be 
softened. 
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GET IN THE SWING 
with Slingerland . . . DRUMS 
GENE KRUPA GUITARS 
ed MANDOLINS 


Wonder Value 
Easy Payments 





Compare the value— 
tone and power in Sling- 
erland “Radio King” 
drums, banjos, gui- 
tars, mandolins, 
marimbas, or bu- 
gles—before you 
GENE KRUPA— World’s Greatest buy.Guaranteed 
Swing Drummer uses Slingeriand more for your 

money. Ac- 
claimed the tops in smooth tone, easy playing, 
rich power by world’s leading musicians. Easy 
payments. 5-days free trial. See at your 
dealers. 

Cut this ad out—good for $1.09 credit. 
Free special information on how to organ- 
ize drum and buglecorps. Free Catalog— 
mention instrument wanted. 


SLINGERLAND DRUM CO. 


1319 Belden Avenue Chicago, Minois 











POSITION OPEN 


Paying salary and expenses based on small sales 
quota with nationally known manufacturer of 
standardized maintenance products. We want a 
salesman qualified to call on industrial plants, in- 
stitutions, municipalities, school boards, real es- 
tate, insurance companies and large property own- 
ers. Protected territory. Old accounts given. Rapid | 
advancement assured right man. 


AMERICAN ASBESTOS PRODUCTS CO. 
Dept. 1010 Cleveland, Ohio 
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‘ THE PLASTEX Industry needs manufacturers on small scale 
and for big production of Lamp and Clock Stands, Art Goods 
and Novelties in Plastex and Marble imitation. Experience 

¢ unnecessary ec material makes regular l0c store sellers. 
Rubber moulds furnished for speed production. Small invest- 

4 ment brings big returns. ‘“‘Goods BOUGHT and SOLD in large 

° quantities.’" Ambitious men have chance for real prosperity. 
Oar Free booklet will interest and benefit you 


“ PLASTEX INDUSTRIES, Dept. 2, 1085 Washington Ave., New York, N.Y. 
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Wonders Through The 


MICROSCOPE 


A new book which tells you all about 

MICROSCOPY. Turn an inexpensive 

microscope on hundreds of specimens 

within a stone’s throw of your front 
door and you step off into a new world of won- 
ders. Complete Manual for amateurs. How to 
use equipment, secure and preserve specimens, 
take photomicrographs, etc. Numerous illus- 
trations. Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY, Dept. 109 








| 353 Fourth Ave. New York, N. Y. 
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ELECTRICITY 


ON REAL MOTORS, GENERATORS, ETC. 


PAY TUITION AFTER GRADUATION 


Practical training on full Learn about the “Pay 
size electrical equipment. Tuition After Graduation 
*‘Learn by Doing’’—12 Plan.’ “Part Time Em- 
weeks shop training. ployment Plan.” “Job 
No previous experience AfterGraduationServicc.” 
or advanced education NOW... Dieselelectricity, 
needed. Sendthe Coupon Air Conditioning and 
NOW for Big Free Illus- Electric Refrigeration 
trated Book. training at no extra cost. 
«= MAIL THIS COUPON TODAY #=== 
H. C. LEWIS, President : 

COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. 79-73, Chicago, Ill. H 
Please send me your Big Free Book and details ; 
i 





of your “Pay Tuition After Graduation Plan.’ 
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GOVERNMENT 
JOBS 





START 
$1260 to $2100 YEAR 


Many appointments | anaes pbeata aaa 
each year / Franklin Institute 
GET READY / Dept. P252 
Immediately P if Rochester, N. Y. 


Dependable Positions |/ , Gentleme n: Rush to me 


. = , FREE of charge, list of 
Grade School Edu- = Uv. gi Government big pay 
cation Usually S jobs. Send me FREE 82-page 
Sufficient < book describing salaries, vaca- 

/_ tions, hours and work. Tell me how 
Mail Coupon / to qualify for one of these jobs. 
Today— / 


SURE 4 Name 


x / 
P Address 




















N ELECTRIC-SWITCH TOGGLE becomes the 
A nose of a gnome or ogre in a clever and 
amusing calendar for children, which re- 
cently won a design patent for Harry M. 
Kidd, of El Paso, Tex. The calendar bears a 
portrait of a legendary character, complete 
except for a rectangular hole where the nose 





should be. When the calendar is placed on a 
wall over an electric switch, the toggle juts 
through the hole to form the portrait’s nose, 
which is “tweaked” to turn lights on or off 
. . . TO CORRECT THE ABUSE of having patents 
kept pending for long periods of time by in- 
ventors or their attorneys, Conway P. Coe, 
U. S. Commissioner of Patents, has suggested 
a change in regulations whereby a patent 
would normally extend for the present seven- 
teen-year period, butwould automatically ex- 
pire twenty years after the date when the 
application for it was first filed—-regardless 
of when the patent was actually granted... 
HIKERS, CAMPERS, 
AND OTHER outdoor- 
sports enthusiasts 
may welcome a nov- 
el garment designed 
by a Seattle, Wash., 
inventor, Ome C. 
Daiber, which com- 
bines a warm jacket 
and a_ knapsack. 
Built into the back 
of a regulation out- 
door jacket, the pack 
has an opening along 
one side through 
which articles may 
be inserted or re- 
moved. Straps on 
the inside of the 
jacket fit over the 
shoulders of the 
wearer to help support the weight of the built- 
in pack when it is full . . . PATENT 2,165,690, 
issued to Warrington C. Wademan, of West 
Orange, N. J., for a navigation instrument, 
has only one claim. What makes this note- 
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worthy is the fact that the claim, stated as all 
claims are in a single sentence, runs to more 
than 700 words . . . GARMENTS THAT HAVE 
BEEN WORN cannot 
be returned for cred- 
it to the store where 
they were purchased, 
when they are fitted 
with a novel wear- 
detecting strip de- 
vised by Ira I. Slo- 
mon, of Long Island 
City, N. Y. Impreg- 
nated with chemicals 
and temporarily cov- 
ered with an imper- 
vious material, the 
strip is sewn to a 
garment, say, for 
example, at the neck 
line of a dress. When 
the garment is sold, 
the protective cover- 
ing over the strip is removed. If the garment 
is worn for any extended period, body heat 
reacting on the chemicals will cause the strip 
to change color, indicating that the garment 
has been worn, and making it impossible for 
the purchaser to return it to the store. If the 
whole strip is ripped off by an unscrupulous 
customer who plans to wear the dress and 
then sew the strip back on before returning it, 
she finds that a special telltale thread was 
used for the strip-sewing operation, and she is 
unable to duplicate it. This clever invention is 
expected to help stop 
the practice of ‘‘buy- 
ing” a garment and 
wearing it for a day 
or an evening with 
no intention of keep- 
ing or paying for it 
. . . CURIOUS WORD- 
ING OF THE TITLE of 
patent 2,158,607: 
“Thread Twisting Off 
Device On Double 
Twist Twisting Ma- 
chines” ... WITH 
THE APPROACH OF 
WINTER, croquet fans 
can transfer their 
activities indoors by 
using wire wickets 
developed by L. 
Julian Smith, of Long Beach, Calif., for use 
on rugs and carpets. The wickets have cir- 
cular feet fitted with slender spurs that pro- 
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New Money Maker Offers Big 
Opportunity to Thousands of Men! 


Easy-to-do Electroplating 
Makes Dollars Grow 


EN a wideawake man, young or mid- 

WW ste-aced or older, is looking for a sure 
way to make more and better dollars, 

can he find it? Yes, sir, he can. And here it is! 
Let him develop his own electroplating business! 
What? Electroplating? Why, that brings up 
visions of huge tanks with smelly acid solutions, 
batteries, wall switches, longhandled dippers, 
hooks, and a lot of 
other messy 
equipment. So it 
was, but that vi- 
sion is fading out 
nowadays. For a 
new and simple 
method of electro- 
plating has been 
perfected, espe- 
cially adaptable 
for use in the 
home, or shop, or 
This new electroplating outfit is store, or office, and 


as easy to pick up and carry : 
around as a fishing tackle box. = oy ° ther 
places, too. And 


therein lies a newly found way for a man to 
fatten his pocketbook. 

Thanks to modern science, the new electroplat- 
ing process does away completely with all tanks, 
and permits easy portability of the entire plating 
outfit. The process uses an electric brush and a 
non-liquid electrolyte. 

Easy to operate, the device can be used by 
anyone anywhere to deposit a heavy plating of 
gold, silver, nickel, copper, brass, zinc, cadmium, 
tin, ete., on metal articles, as simply as painting 
a board with a brush. 


How Eight Men Cashed In 


And has somebody hunting for spare time dol- 
lars or full time ones for that matter, actually 
used the process to his profit? Listen to this: 

I got a typewriter rebuilding company to let 

me go over 100 machines. And then a jewelry 

an company gave me an order for replating 
their musical instruments. I have even gone into 

home to plate some faucets and made $10.00 in 
three hours,” says W. R. Dixon, 217 Admiral 
Bivd., Kansas City, Mo. 
“Three pairs of automobile reflectors netted me 
ve dollars, the plating costing seventy-five 
nts,” remarks Francis Edwards, St. Clair, Pa. 
“I have gold plated to date more than sixty 
igs at seventy-five cents each,” reports Charles 
N. Valade, Tupper Lake, N. Y. 
“As a watchmaker, it formerly cost me $1.50 
have a watch dial refinished,” writes Charlie 

Underwood, Turlock, Calif. “Now it costs me 

‘ro cents for the compound.” 





+ 
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“As a maker of stage props, I often had to take 
devices apart for plating,” reports Fred Corwey, 
315 West 47th Street, New York, N. Y., “but now 
I do not have to take them down and send the 
parts out, I do it on the spot.” 

“As a sideline I average $20.00 a week. I put 
an ad in a paper. Then I arranged to pay a 
music store owner ten cents on every dollar of 
work he turned over to me. I had cards printed. 
I display my work and boy, does the work come 
in!” So reports Ray Kuhns, Cumberland, Md. 

“I use my plater for work on guns and pistols, 
and all kinds of silverware, and have discarded 
my old tank,” says W. E. Irby, State Line, Mass. 

“By replating metal parts on a show case, I 
made over twice the price of my outfit in three 
and a half hours,” declares Howard Mullorky, 
119 Cornelia Street, Plattsburg, N. Y. 

Want any more evidence, young man? There’s 
plenty to be had. But a word to the wise— 
well, you know the rest of it. 





MAKE BIG MONEY 
(pater At Home! 


GOLD New Invention 


SILVER 
COPPER 
TIN 
CADMIUM 
NICKEL 







by Brush 


No Tanks, Liquids, Generators 


DOES SAME WORK AS BIG OUTFITS 


Millions of old auto-parts, and all 
kinds of old, worn articles in homes, 
stores, offices, factories everywhere 
can now be electroplated with a perma- 
nent brand-new sparkling coat of metal 
—by electrolysis—with the stroke of a 
brush. Easy as painting—nodismantling 
—plates right on the spot. Any electric 
light socket or car battery. Weighs only 
a few pounds. Take it anywhere—ready 
for instant use. 


Quick, Easy Way to Start Your Own 
Business 


MAKE BIG PROFITS AT ONCE 
Amazing low price and magic-like dem- 
a \ v onstration brings you thousandsoforders 
» TAL for plating from garages, radio shops, 
AVY bicycle shops, machine shops, home work 
Ww ™y shops, factories, offices, janitors, doctors, 
dentists, jewelers and farmers, homes, 
stores, etc.—with big profits for you! List 
of plating charges furnished; also reports 
of remarkable daily earnings. 


2-MINUTE DEMONSTRATION 
WITH SAMPLE AMAZES EVERYBODY 


Send today for FREE Sample and amaz- 
ing profit details and bona fide reports of 
big steady earnings! Also, 
3-way proven sure money- 
making plan. Get started 
at once on this perma- 
nent, profitable business. 
No competition. Simply 
mail name on penny post 
card—NOW! Be the ex- 
clusive Warner Nu-Way 
Electroplater in your 
“ community 
WARNER NU-WAY ELECTROPLATER CO. 

— 360 N. Michigan Ave., Chicago, Ili. Dept. 2-N 
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HES E books were pre- 

pared for men of ideas 
—men who have an ar- 
ticle in mind that will 
make money, save money, 
save labor or give pleas- 
ure. The average man 
probably has better op- 
portunity today than ever 
before to cash-in on a 
worthwhile invention. But 
he must know what to 
do to protect himself and 
how to get his invention 
before the buying public. 


41 Years’ Experience 

This organization has 
been in the business of 
helping inventors for 41 
vears. A large staff of 
Patent Specialists gives 
vou expert service. Fees 
reasonable. Deferred pay- 
Ques- 


" e ° 
tions answered. Facilit ies 


ments arranged. 


second to none. Be sure 
to get these valuable 


books. They may save 


vou time, expense, even 
later disappointment. 


iwevenTiow 


DON’T DELAY 
ACTION COUNTS 
Don’t delay needlessly. 

The Patent Laws favor 
the man who is prompt 
and diligent. It costs you 
nothing to learn imme- 
diately what to do and 
how to do it. Write a let- 
ter, card or use the handy 
coupon at once. 


(reply lar 


St 
hes coupon To 


‘a VICTOR J. 6 
WANS & VO. 
REGISTERED PATENT ATTORNEYS. 


Main Office 107-L Victor Building, Washington, D. C. 
Pittsburgh Office: 514-B, Empire Building 


Send me Free copies of your books, ‘‘Patent Protection”’ 


and “‘When and How to 


Sell an Invention.’ (Note 


Same books supplied by any of branch offices listed above. ) 


Name 


Street and No 
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ject into the rug fabric to hold them upright 
...A NEON TUBE FLASHES on the dashboard of 
a car to warn its driver that the water in the 
battery has dropped below a safe level, in an 
indicating system worked out by Herbert S. 
Polin, of Sands 
Point, N. Y. Easily 
installed in any car, 
old or new, the 
battery-water indi- 
cator is operated by 
the car’s ignition cir- 
cuit. If connected by 
way of a spark plug, 
the warning light 
will flash intermit- 
tently with each dis- 
charge of current 
across the spark 
plug’s air gap. 
ALTHOUGH A _ COM- 
PLETE LIST of all at- 
torneys authorized 
to practice before it 
is kept on file, the U. S. Patent Office will not 
recommend or in any way aid an inventor in 
his selection of a patent attorney... A HANDY 
piece of furniture to have when a card party 
is planned, or a number of guests drop in, is a 
sofa designed by Axel Olson, of Brooklyn, 
N. Y. Hollowed ends house eight collapsible 
chairs and two folding tables ... TO MODERN- 
IZE CARS that have a gearshift lever extending 
up from the floor, Baldwin Kuntz, of Juneau, 
Wis., has developed a mechanical device that 
is attached to the steering column and allows 
a driver to shift gears by means of a lever 
just under the steering 
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wheel, as in many of 
the latest cars. The 
steering-wheel lever 
actuates the regular 
shift lever on the car 
floor by means of 
connecting rods and 
a movable shaft 
mounted on the steer- 
ing column ... THE 
PATENT OFFICE REC- 
OMMENDS that an in- 
ventor be fairly sure 
that he can realize a profit before taking out 
patents in foreign countries. It warns 
that in addition to the initial fees, patents in 
most foreign countries are taxed on an an- 
nual or other periodic basis, and that the 
fees increase in amount with the passage of 
time, so that a foreign patent frequently be- 
comes a financial burden. Inventors there- 
(Continued on page 34) 
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Snvent 


@ How to obtain a 
patent... 


@ How youcancom- 
mercialize your 
patent... 

@ Why you need a 
patent... 

@ Correct way to 
proceed and 
costs... 


All answered in Free Books 


Our 64th Year! 


Your Ideas May Be Worth Money 


If you have already constructed a device, or merely 
have an idea on paper . . . now is the time to give 
it the protection you have the right to enjoy. Free 
booklets sent to you free of charge, and without 
obligation. You can feel perfectly sure in dealing 
with this reputable firm. Write today—just request 
our free booklets and special "Certification and In- 
vention" form. Prompt service and best results. 


C. A. SNOW & CO. 


Registered Patent Attorneys Since 1875 


2910 Snow Building Washington, D. C. 


y's —Get Patent Facts! 








My Personal 
service assures 
strictest confi- 
dence on all 


your patent 


PERSONAL SERVICE tev taco 


drawing, or 

ketch and description of your invention, and $5.00. I will make a 

arch and report promptly as to its patentability and send you a 

copy of my 72-page booklet. Or, if you prefer to read my booklet 
first, write today for FREE copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Victor Bidg., Washington, D.C. 
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PATENTS—TRADE MARKS 


All cases submitted given personal attention. 
Form “Evidence of Conception” with instructions 
for use and “Schedule of Government and At- 

torneys’ Fees’’—FREE! 


LANCASTER, ALLWINE & ROMMEL 


(Patent Law Offices ) 
413 Bowen Bidg. Washington, D. C. 
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PLAY LATEST HITS 


Even If You Can’t 
Read a Note! 

In just a few min- 
utes you can be play- 
ing the latest hits on 
this newest musical 
sensation! Lots of fun 
at parties, socials, 
dances. Not a toy 
it’s a real musical 
instrument. Easy to 
play. Used by swing 
bands. Approved by 
music educators. 


10 DAYS TRIAL 


— The TONETTE will make you pop- 
ular and welcome at all get-to- 
gethers. Try it! If you are not delighted 
after 10 days, we refund your money. 


Send No Money! 


If your dealer does not have TONETTE, just send 
name and address. On delivery, pay postman only 
$1.00 plus postage (Or send dollar now and we 
pay postage.) FREE LESSON CHART. Satisfac- 
tion guaranteed or your money back! 

TONETTE CO., 30 EAST ADAMS ST., DEPT. 39-E, CHICAGO 











Mail Coupon for 





"1 
PA E ke S 
' a 
1 I } FREE BOOKLET: 
: of cost and other useful information about patents. Reg- . 
+ istered patent attorney and former Pat. Off. Examiner. 
i Eugene H. Purdy, 1411 International Building, Washington, D. C. - 
= NAME coe & 
t | 
=f ADDRESS ' 


ALBERT E. DIETERICH 


THEODORE H. RUTLEY 
REGISTERED PATENT LAWYERS 
512-A Colorado Bldg. WASHINGTON, D. C. 


Booklet on Patents sent free 


INVENTORS 
A) 


Ya [tel Me a-] asm: lele) @ 
HOW TO OBTAIN A PATENT 


Written by a Former Member of the Examin- 
ing Corps (1922-24) of the U. S. Patent Of- 
fice. If you want to profit by your idea, you. S&—35 
should take steps to apply for a U. S. Patent at 
once. Your first step is to get this Free Book. This inter- 
esting illustrated book contains valuable information you 
should have. It tells you fully how to obtain a patent on your 
idea in the quickest way. With this Free Book you will also 
receive a ‘‘Record of Invention’’ form on which you can 
easily record your idea. Personal and Confidential Service: 
Your case will be personally handled only by a Registered 
Patent Attorney who is also a Former Member of the Ex- 
amining Corps of the U. S. Patent Office. All communica- 
tions confidential. 

MAIL COUPON TODAY for FREE PATENT BOOK and RECORD OF INVENTION Ferm. 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 
Woolworth Bidg., 35th Floor, Dept. 109C, New York City 
MILLER BUILDING, Dept. 109C, Washington, D. C. 


Please send me your Free Book, ‘‘How to Obtain a Patent,’’ and your i 
“Record of Invention’’ form. 
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BROOKLYN YMCA TRA 


Unlimited Instruction until you ! ( ) Mechanical Pre-Engineering y y 
have mastered every part of 1 () Dieset Engines Oil Burning 7 “ vA 
{ - 

Course withoutadditionalcharge. I i ponent an ow a 1117 Bedford Ave., Dept. PS 
Full Shop Equipment 1 ) Aviation Mechanic | | Welding Brooklyn, New York City, N. Y. 

Unexcelled Instruction 1 ( ) Auto Mechanic ( ) Talking Pictures 

Fireproof Dormitories. | |) Refrigeration Air Conditioning 
Special Privileges. Check your 1! Television and Radio Mechanic PRIN, «sscvscascnsscssainienniibunienssiéanmsaesittabenneibieestons 
. Architectural-Mechanical Drafting 

interests on attached coupon | |} machinist Tool and Die Making 
to receive free literature. | { | Armature Winding | | Electrical Address 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery of 
MATHEMATICS 


Prepare now to ad yance your- 
self to an important job by 
Mathematics Training. 
Mathematics is the founda- 
tion of all mechanical and 
scientific work, and of all 
business or industry based 
on science. Without this essen- 
tial knowledge even the most 
capable man is left behind while 
others forge ahead to better 
jobs, bigger contracts, more 
money. You need mathematics 
to solve technical problems and 
to improve, speed up and check 
on your work and the work of 
others. 

Now you can learn mathemat- 
ics by an easy, inexpensive and 
time-saving method. A very sim- 
ple and extremely interesting 
course in book form has been pre- 
pared for you by an expert who 
has devoted a lifetime to teach- 
ing practical men the funda- 
mentals of this important subject. 


MATHEMATICS 
FOR SELF-STUDY 


By J. E. Thompson, B. S., A.M., 
Dept. of Mathematics, 
Pratt Institute 
These books start right from the 
beginning with a review of arith- 
metic that gives you all special 








A Complete short-cuts and trick methods that 

save countless hours of your time. 
Course and Then they go right into higher 
Reference mathematics and show you how 


simple it is when an expert ex- 
plains it for you. In no time at 
all you will be tackling with ease 
the most difficult questions on this 


Library in 
5 Volumes 


Arithmetic A seps 

Algebra subject. 

Geometry 9 
Trigonometry An Expert s 
Calculus Simplified Methods 
1598 Pages Illustrated | Mr. Thompson, the author of these 


books, has had many years’ expe- 
rience in mathematical training. 
He presents each practical method and problem in the 


clearest, simplest way. He gets right down to the kind of 














information that you need in your daily work. 
’ y 
Send No Money Coupon 
s y 
_for FREE EXAMINATION 
| D. _—— Nostrand Co., Inc., 250 Fourth Ave., New York x | 
1 me MATHEMATICS FOR SELF-STUDY in 5 volumes 
I Wi thin 10 days I will either return the books or send you $2.95 | 
i first payment and $2 00 per month for 3 months—total $8.95 
discount for cash). (P.S.M.10-39 I 
l YN mie l 
I Addr ' ] 
l Cit nd State l 
| Ref ri l 
tad 1 
lo FOR FREE CATALOG of best books of practical instruc. 
tion ar check here If you do not want 
nen he Self. Sendo. cross out paragraph abov _| 
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fore would do well to consult a competent at- 
torney before applying for a foreign patent. 
Otherwise, the Patent Office points out, they 
may find themselves saddled with heavy 
fees which are not justified by the returns 














. .. “I WONDER WHETHER THE BABY is warm 
enough, or whether I should put on an extra 
blanket ?”’ That query, asked daily by thou- 
sands of mothers, is precisely answered by an 
invention of Sidney K. Meyer, of Detroit, 
Mich. A thermometer attached to the outside 
of the baby’s crib is controlled by a heat- 
sensitive liquid inclosed in a tube that is 
placed under the bed covers. One glance at 
the outside scale will tell the mother the exact 
under-the-covers temperature in her baby’s 
crib ... THE TONGUE-TWISTING patent title of 
the month is a drawn verbal battle between 
“Tetrahydrofurfurylaminonaphthalene Com- 
pounds” and “C-Aliphatic Isocyclic Amines 
N-Substituted By Oxyaliphatic Radicals” 

A PIPE THAT HAS a built-in tobacco pouch is 
the unusual invention credited to Walter W. 
Bernard, of Greeneville, Tenn. Between the bit 
and the bowl of the pipe is a chamber having 
a hinged top and designed to hold enough loose 
tobacco for a number of pipefuls. When the 
pipe bowl is pushed downward as shown in 
the illustration, an opening into the storage 
chamber is exposed, making it easy to pour or 
finger the tobacco directly into the bowl. 





After considerable use, the bowl can easily be 
removed from the rest of the pipe and a fresh 
bowl substituted ... THE U. S. PATENT OFFICE 
LIBRARY, in Washington, D. C., which is open 
to the general public, contains more than 
4,000,000 copies of patents that have been 
issued in foreign countries. 
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This is undoubtedly the 
readers of this—or any 


That May 


ecp You to Ric 


ensational New Business 


hes 


most amazing money-making opportunity ever offered to the 


other—magazine. 


It tells how any ambitious, level-headed 


man can quickly establish a remarkable new kind of business that may pay a steady 
0 a day—a business that offers unlimited opportunity, rapid 
expansion—a business in which you can employ others to work for you and run your 
daily profits up as high as you want them to go—a business that may make many men 
independently wealthy within the next few years. 


net cash profit of $40.0 


| ERE, briefly, are the “high- 

spots” of this thrilling new 
business that should create 
“fortunes” for those with the 
vision and foresight to get in 
on the ground floor now: 


An utterly new product with a 

natural, staple demand and big 
repeat business, yet one that has 
all of the appeal of a novelty. 


2 Requires no house-to-house 
canvassing or selling. You 
simply manufacture. Every store, 
tavern, club, or any establishment 
where any sort of food is handled 
are your immediate customers. 


Starting with one unit alone 

you have a capacity to enable 
you to make 5842.00 profit a day 
selling at wholesale. 


4 An amazing product that can 

be manufactured by special 
secret process by only one mill in 
the country. This mill, one of the 
largest of its kind, manufactures 
the product exclusively for us and 
our operators. No one else can 
make it or buy it. This means 
your protection from cut-throat 
price competition. 


5 All year around 
slack seasons. 


business; no 


6 Tremendous natural demand in 
every community, whether large 
or small, 
Absolutely no experience needed 
to be successful. 


ok No expensive equipment needed. 

Your whole investment will be 
less than your first week’s po- 
tential income. 


This is truth; not fiction — 
fact; not theory. To the best of 
our knowledge, no other busi- 
ness in America offers one- 
ith the opportunity for profit 
d independence. 


Vision Turned to Reality 


\ short time ago, this amaz- 
ing money-making product was 
nothing more than a dream— 
today it is a reality. 

t is a practical, tried out, 
thoroughly tested business! 
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Every detail has been perfected 
—complete and tested plans of 
operation worked out—all nec- 
essary equipment ready to turn 
over to those who are prepared 
to develop this new “gold 
mine.” 


No Selling—No Canvassing 


Do not confuse this new product 
with anything you have ever heard 
of before. It is not a potato chip, 
not candy, not a cheese chip, not a 
paste preparation—but a natural prod- 
uct that comes from the sky, from 
the ground, and from the air. It is 
not like anything you ever saw or 
heard of, or imagined The simple 
truth about it is stranger than your 
wildest dream. And you can be the 
first to supply this great demand. 


$100.00 a Week, Net, to Start 


According to accurate figures, the 
very minimum of the first. operation 
should produce a net cash profit of at 
least $100.00 a week. Since it is pos- 
sible to make $42.00 a day, you can 
see that it would take only two and 
a half days of full operation to make 
a profit of $100.00. This, we figure 
to be a minimum. We would not be 
interested in appointing men who 
could not make at least that much 
every week Then, as demand in- 
creases, other men can be put to 
work for you and you can double, 
triple or quadruple your weekly profit 
as steady repeat business develops. 


No Expensive Equipment 


Ordinarily a proposition as big as 
this would require the purchase of ex- 
pensive equipment with which to man- 
ufacture this remarkable new product. 
But in this case our manufacturing 
process has been so simplified that we 
ean furnish you with everything you 
need to start off making a profit the 
very first day—all for an investment 
of $150.00. 


No Experience Needed 


Absolutely no experience is required 
to quickly become successful in this 
thrilling and fascinating new  busi- 
ness. We tell you how to start—how 
to establish yourself quickly—how to 
operate the business the very day you 
are ready to go. We furnish all 
necessary plans, systems and equip- 


ment. Any man with ordinary in- 
telligence and a real desire to suc- 
ceed is bound to make money. 


Small Town or Big City 


Another feature that makes this 
business unlike any other is that it 
can be operated anywhere. No mat- 
ter where you iive—in the smallest 
town or the largest city—you can 
establish yourself practically over 
night and start enjoying an _ inde- 
pendent income at once. From the 
foregoing facts, you can readily see 
that this is not a business for the 
timid operator who is satisfied to 
make a bare living, but for the wide- 
awake, aggressive go-getter who wants 
to see his energy and enthusiasm 
produce the greatest possible results 
in the shortest possible time. 


Facts Sent Free 


To all such men, we request per- 
mission to mail an unusual and com- 
plete presentation. After you have 
read the amazing facts and figures in 
this presentation, then you can de- 
cide whether or not an initial invest- 
ment of $150.00 is too much to ask 


for a complete business that can 
bring back that investment in the 
first three days of operation, and 
then continue to pay as much as 


$252.00 a week net profit for one 
man operation, and up to as high as 
a thousand a week net profit to those 
men who have the ability to organize 
and direct other men. 


Act Quickly 


There is no time to lose. Today 
this proposition is new. Tomorrow it 
will be a little older—next week a 
little older still. So get the facts 
without a moment’s delay. It’s the 
newcomers in any enterprise of this 
sort—the ‘‘ground floor operators’’ 
who always reap the richest rewards. 

There is no coupon on this ad. 
We do not want to hear from cou- 
pon clippers. If you don’t agree that 
this is worth a letter——-or a telegram 

you are not the man for the busi- 
ness. 

So write or wire today without 
the slightest cost or obligation—and 
get the information that can make 
you independent for life. 


KING K. CO., Dept. K-710 
620 N. Michigan Ave. 
CHICAGO ILLINOIS 
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A limited quantity POSTPAID 


of the $39.00 Radio 
Technical Institute 
courses have been reprinted and 
are offered to you at only $1.95. 
These are the latest radio servicing 
courses, complete in every detail, 
and exactly the same as original 
text. This is yourchance to geta real 
bargain in practical radio training. 


PREPARED FOR HOME STUDY 


R. T. I. course will give you all the training you will need 
to get ahead in the growing fields of Radio and Television. 
No special education or experience is needed. The lessons 
are clear, interesting, easy to master and use. Fellows who 
knew nothing about radio before taking a radio course are 
now the leading servicemen in their communities. This is 
your chance to obtain R. T. I. excellent course for only $1.95. 


COMPLETE IN ALL DETAILS 


The training is complete. Everything from simple facts to 
complex alignment problems. You really get three courses in 
one: (1) Fundamentals of Radio, (2) Practical and Applied 








Radio, and (3) Advanced Training. 

From the very start you are intro- 

duced to practical servicing equip- Guarantee 

ment and methods. The course is so " 

planned that you will be able to Your money back if 

earn spare-time money before you you are not satisfied. 

have reached your tenth lesson. The References: Any 

special $1.95 price of the complete Magazine publisher, 

course can be earned in an hour's | oF Liberty National 

work of radio servicing. tle Chicago, 

inols. 

LIMITED QUANTITY 








There is but a small quantity of the courses left at the spe- 
cial reduced price. You are completely protected with our 
guarantee. Send $1.95 with order and we will ship prepaid. 
Or we will send C.O.D. charging a few cents postage. 
Answer today and take advantage of this bargain. 


SUPREME PUBLICATIONS 3222 Wes 13th Suee 



















SURE ROUTE 
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LOWEST] 20 DAYS’ TRIAL 
PRICES| BEAUTIFUL 
WORLD FAMOUS 


TRU-FIT Dental Plates 
WEAR THEM, TEST THEM, EXAMINE THEM for BEAUTY, 
FIT AND COMFORT. MY MONEY BACK GUARANTEE gives 
you 3 months to see how they fit and look. I am a dentist of 
30 YEARS’ EXPERIENCE. I supervise the making of your 
plates from start to finish. SEND NO MONEY 
Write TODAY for FREE Booklet and Material. 
DR. CLEVELAND DENTAL LABORATORY 


Dept. 33-P9, 503-05 Missouri Avenue East St. Louis, III. 


EDUCATIONAL BOOKS 


AT < PRICE AND LESS. Bargains in high school, junior college 
and college textbooks, reference books, etc. Allsubjec ts. ap 























































of learning. Any book in print de livered to your door. oer 
patage, “Standard authors, used and new books. We Soares ee 
ig Savi 


E Write for our big 1939-40 Educational Book Catalo 

A short course in liberal education. The world’s kno — 
edge at your finger tips. A library of what’s new and old in ed 
ucational books. Write today for your FREE copy. 


WILCOX & FOLLETT Co. 


America’s Largest Educational Book House 
Dept. BM 1255 So. - Wabash Ave. CHICAGO, ILL. LL. 


BE A CAMERA REPORTER 


i NCOME! eer Spats Time Course. Earn 

: White YouLearn. No rience needed. Natural 
Color Photo raphy. lso Photo- Engravin 
J Yost. sy Payment Plan. Beautifu 

ree Book. Write TASOPE’ SCHOOL of MODERN 

a. | PHOTOGRAPHY, DEPT. 910 AURORA, MO. 


EARN GOOD MONEY! SPARE OR FULL TIME! 


Sign, Show Card business taught complete. Practical 


lessons in lettering, age window, tin and er signs, 

etc. How to mix paints. Ove r2 200 latest alp va ne ts, la 

ute. ry 4 iuetres tion charts. “‘HOW TO PAIN SIGNS 
WCARDS 


Pe complete, only $1.98. rab now. 























— y rhe k if not satisfied 


neneenenan anes EDITIONS CO., Dept.93, 220-4thAVE., NEW YORK 








NOW! =o Ange [Wired Smalls 3 


RADIO 


Beau ‘Sie: _ og fR O10 


Midget radio fits your pocket or puree, Weighs only 
40zs. Smaller than cigarette package! Receives sta- 
tions with clear natural tone. NO Ci CRY YSTALS to ad- 
as st NO UPKEEP— only one moving part. oie 

TUBELESS BATTERY LESS NTIRELY 
NEW ‘PATENTED DESIGN. Has enclosed geared 
luminous dial for perfect tuning. Many owners re- 
port amazing reception and distance. 

ONE YEAR GUARANTEE 

Sent complete ready tolisten with instructions for use in homes, offices, hotels, boats, 
in bed, etc. TAKES ONLY A SECOND TO CONNECT—NO ELECTRICITY NEEDED! 
a NO 2 t, Pay postman only $2.99 plus postage on arrival or send $2.99 
(Chee 0. n)and yours will be sent complete postpaid. A most unusual value. 
ORDE me ‘Now! MIDGET RADIO CO., Dept. PS-10, Kearney, Nebr. 


Make Money in Spare Time 


Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low price is easy. And you can 
make good money at it. Write for particulars to Popular 
| Sow - aaa Circulation Manager, 353 Fourth Avenue, 

ew York 














*\ RAILWAY 
POSTAL 
CLERKS 
















City aad Rural Cacvianeeahalies Clerke— 
File Clerks—Accountants— Stenographers— 
Typists—Many other Government Jobs. 

Common Education Usually Sufficient 
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GET A GOVERNMENT JOB 


$1260 to $2100 First Year 


Mail Coupon Before You Lose It 


ye eee ee ee ee ae ee ee ee ee ee ee es 
FRANKLIN INSTITUTE, Dept. P 262, Rochester, N. Y. 
Sirs: Rush to me, without charge, copy of 32-page book, 
“How to get a U. S. Government Job,’’ list of positions, 
and full particulars telling how to qualify for them. 


Name 


Address 
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ITH lightning speed, the enemy 

has struck at America. A 

“suicide squadron” of bomb- 

ing planes has roared out of the sky to 
rain their missiles upon the Panama 
Canal. Before a lucky hit could strike 
their target, the towering lock gates, a 
hail of antiaircraft fire has riddled 
them. The few pilots who escaped have 
bailed out over Central American jun- 
gles—knowing that, before they could 
get back to their aircraft carrier, our 
own bombers would locate and sink it. 
The attempt to bottle up our fleet in 
the wrong ocean has failed, and now 
the hostile coalition of powers has 
iropped its mask. It is war, without 
he old-fashioned ceremony of a formal 
declaration — swift, ruthless, modern. 
Somewhere at sea this evening, with 
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only blue battle lan- 
terns alight, our fleet 
is steaming out to 
meet the approaching 
armada of the Black 
Alliance. Here at 
home, in this blacked- 
out seaboard city, 
Army tanks and ar- 
tillery caissons go 
rumbling through the 
darkened streets, and 
the luminous fingers 
of giant searchlights 
probe the sky for 
raiders from beyond 
the border. 

Thus may come 
“M day,” the country’s 
fateful day of mobili- 
zation. But any such 
challenge from over- 
seas is being made 
unlikely—and our vic- 
tory, if it does occur, 
as nearly certain as 
human foresight can provide—by the most 
powerful fighting machine America has ever 
forged in peacetime. Already off to a flying 
start, the gigantic armament program voted 
by the “Preparedness Congress” of 1939 will 
make the United States more than a match 
for any conceivable combination of aggres- 
sors. And, keeping pace with latest styles in 
warfare, it will provide weapons more radi- 
cal and deadly than any battlefield yet has 
seen. 

Already swollen to peacetime records, “reg- 
ular” Army and Navy appropriations are 
boosted by a half-billion-dollar ‘‘emergency”’ 
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American doughboys of the fu- 
ture will go into battle with im- 
proved automatic-type rifles like 
the one being tried out at the 
left. Below is a rnmobile antiaircraft 
gun of the latest design, which 
can be towed at forty miles an 
hour to meet a threat of a raid 


fund called for by the President at the be- 
ginning of the year, bringing the total voted 
for national defense by the last Congress to 
a figure approaching $2,000,000,000. 

Most spectacular of the “emergency” 
items, more than a quarter of a billion dol- 
lars for the Air Corps will give the Army 
5,500 fighting planes—well over double its 
present strength of about 2,300 machines. 
New aircraft will range in size from monster 
“flying fortresses’ to sleek “pursuit”? and 
“pursuit-interceptor” planes. 

First orders for 1,000 planes include two 
“hush-hush”’ single-seater designs—as futur- 


POPULAR SCIENCE 




















Asi 


Out 
ran 

















“eo a+ 0 OD; 














dvane@ Alaskan:base to 





k. from 4 oie lanes pefmanentl 
«sin by northwest rove SS. from Seattc to Kodiak HE faszsreres permoneniy 
[ROAR] A sitKa a iit gina 
Pn —_—- }} Carrier planes, Riensnitll 

36 12 , based ashore 

Number of planes, with 
SEATTLE AREA an bases at wartime strength 
ace 


Outpost of air patrol SAN CO AREA _ /“ TWEWPORT AREA 
ranks Séc on =«— Major Central bases ————_>4 
ond only to D> D a Major Central b x AREA 
SWAT) _— Ge importance 72 Mix. <—Major Southern bases eo hm 2 
SAN “<a “ie 72 
a + 71% \ gape | Gacksonvictz} 
24 36 172 MY 
JOHNSTONT] HAWAII > n 
Worlds stronpent i. —_ 
» maritime 5d 36 
guards west cosst of U.S. -. P 


Pa 7 


Warning stations to detect 
surprise attack on Hawaii 


Giant Navy patrol bomb- 
ers like this will use bases 
shown on the map at top of page. 


istic as rocket ships, so streamline 
that they must be piloted by men 
with the stature of jockeys. One 
of the world’s first twin-motor pur- 
suit craft, the Lockheed XP-38 
places the pilot-gunner and his nest 
of deadly machine guns between a 
pair of wasplike hulls inclosing two 
liquid-cooled 1,000-horsepower mo- 
tors. Its top speed is an Official 
secret; on less than full throttle, it 
is known to have exceeded seven 
miles a minute. The Bell XP-39, a 
sister craft of the XP-38, carries 
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Second line of Alaskan 
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and support U.S.Fieet in action 


Below, 
even a tiny coral atoll can serve as a base 
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Panama Canal base defends 
“life line” of US. Fleet between 
Pacific and Atlantic 


“Hawaltef the Atlantic” 
will gua 
approach to 


Canal and turf 
Caribbean info’at~_ 
“American lake” Ne 





nhl CLL 


FTA 





































’, 





PATROL BOMBERS TAKE OFF AND LAND 
ON SMOOTH WATER OF LAGOON 
LAGOONS DREDGED AND 


CLEARED OF CORAL “HEADS” 
OR PINNACLES TO PERMIT 
FULL-LOAD TAKE-OFF 


RAMP AND 
REPAIR SHOP 
ERECTED 
ANCHORAGE AND 
TURNING BASIN 
PROVIDED FOR PLANE 
TENDER 


5 bade 


Secs 
ENTRANCE CHANNEL % STATION SET UP 


DREDGED FOR 
TENDER 


NAVAL BASE 


Palmyra Island, a U- 

chain of islets four mi 
long, has total land area 
of less than one square mile 







One of the Army's new “hush-hush" 
pursuit planes, the twin-engined 
Lockheed XP-38, which has a speed 


of more than seven miles a minute 





a cannon fired by electricity. 

Thundering sixteen-inch guns 
that can hurl a 2,100 - pound 
projectile at a battleship twen- 
ty-five miles offshore, railway 
artillery that can be rushed to 
any threatened harbor and fired 
from the tracks, mobile three- 
inch antiaircraft artillery of the 
latest model—these are some of 
the items that will strengthen 
long - neglected coast defenses. 
Mines to be planted in harbors 
in times of emergency, and to 
be set off by electric switches 
ashore when enemy vessels pass 
over them, will also be provided. 
This year’s allowance of $14,- 
000,000 for coast defense more 
than doubles the amount spent 
last year. Hawaii, the Canal 
Zone, and the Pacific coast have 
been the principal beneficiaries 
of previous expenditures; now, 
in view of present world condi- 
tions, the Atlantic and Gulf 
coasts will share in the pro- 
gram. 

Doughboys will march into 
the next battle with the dead- 
liest infantry weapon known 
the new Garand semiautomatic 
rifle capable of firing thirty 
aimed shots a minute, consid- 
ered the superior of any of its 
kind abroad. Only a few of our 
troops carry the Garand gun, 
so far, but the new arms pro- 
gram includes a rush order for 
150,000 of the rifles. Besides 
these, a $170,000,000 fund for 
ordnance will provide critically 
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needed war tanks, field artillery, and am- 
munition of every description. Innovations 
include a gun that recently hurled a six-inch 
shell for fifteen miles, a record for standard 
American field artillery, in a try-out at Fort 
Bragg, N. C. Another novelty, an antitank 
gun of new design, fires a 112-inch shell at 
such terrific muzzle velocity that it can crip- 
ple a heavily armored tank at more than half- 
mile range. In addition to the ordnance fund, 
$4,000,000 will provide the Army with the 
latest in gas masks—and in poison gases, so 
that it can dish it out as well as take it. 








Men to us_ these weapons are being sought 
in the most intensive recruiting campaign 
since the World War. For the Army is to be 
expanded more than twenty percent to en- 
large the Air Corps, to strengthen our Pana- 
ma Canal garrison, and for other purposes. 

Together with the National Guard, the ex- 
panded Army will form a seasoned, hard- 
hitting ‘Initial Protective Force” of 400,000 
men, instantly available on M day. A second 
phase of the Army’s mobilization plan will 
quickly train volunteers to expand the I.P.F. 
to a total “Protective Mobilization Force” of 
730,000. If more expan- 
sion is called for, selec- 
tive service would make 
it easy to fill the ranks 
of an army of 1,000,000 
or more. 

But why all these 
preparations for land de- 
fense, when we have a 
first-class navy? The 
answer is that the Navy 
cannot be everywhere at 
once. Strategy makes it 
imperative to keep our 
men-of-war concen- 
trated, for maximum 
striking force. So, for 
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RTO RICO TO BE MADE HAWAII 
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A "SHORT CUT TO ASIA" FOR 
AMERICAN NAVAL MANEUVERS 


The string held across the globe shows 
the direct great-circle route that will 
be mapped for U.S. warships. Chart at 
left gives outline of defense program 





instance, the Army’s 
bombers may have to 
deal with a raiding air- 
craft carrier—possibly a 
converted merchant ves- 
sel—operating independ- 
ently of the ene- (Con- 
tinued on page 239) 


Below is another "loudspeaker" for Uncle Sam: a huge sixteen- 


inch gun nearing completion in the arsenal at Watertown, Mass. 






















How a practical-minded Englishman combined his rock garden and bomb shelter 





Flexible Joints 
Protect Tile Pipe 


SELF-LOCKING rubber joints 
recently introduced are said 
to make tile pipes acidproof as 
well as waterproof, and to min- 
imize the danger of break- 
age. Corrugated outside and 
inside, the joints act like suc- 
tion cups to hold the tile-pipe 
sections together. Because the 
rubber joints are flexible, earth 
cave-ins and other unforeseen 
stresses are less likely to break 
the pipe line. 


60 


Rock Garden 
Screens Odd 
Bomb Shelter 


GRACED by flowering 
plants, little animal fig- 
ures, and a glistening 
fountain, a rock gar- 
den made by Oswald 
White, a dentist of Bed- 
ford, England, seldom 
fails to gain the ad- 
miration of passers-by, 
most of whom would be 
amazed to learn that 
this garden spot ac- 
tually conceals an effi- 
cient bombproof §air- 
raid shelter ten feet 
long, four feet wide, 
and with strong con- 
crete walls a foot anda 
half thick. 


Doctor Sets Bones with Wood Pegs 


THE term “peg leg’ takes on a new meaning with patients 


whom a Roumanian doctor treats for broken leg bones. 


In- 


stead of putting metal or wooden splints on a leg, he whittles 
pegs out of hard wood and fastens them permanently inside 
the damaged bone, much as a carpenter repairs furniture. 


Rubber Exercise Mat for Home Use 


SEALED in live rubber, millions of 
tiny air bubbles make a new exer- 
cise mat buoyant, resilient, and ex- 
ceptionally comfortable for reduc- 
ing or other exercises at home or 
in a gymnasium. The mat will not 
absorb perspiration, is 
washable, and can _ be 
rolled into a comparative- 
ly small and compact bun- 
dle for easy storage in a 
closet or locker. 


This rubber ex- 
ercising mat is 
designed for ab- 


solute comfort 
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Several of the "me- 
chanical artists" in 
operation. Finished 
enlargements can be 
seen hanging on wall 


UTOMATICALLY enlarging photo- 
graphs to eight times their original 
dimensions, a giant British ‘“‘mechan- 

ical artist” wields an air brush controlled by 
an electric eye to produce a painted instead 
of a photographic image. Strikingly effective 
photo murals for decoration and advertising 
result. They may be produced upon paper, 
linen, canvas, or thin sheets of metal, and 
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ELECTRIC EYE 
SCANS PHOTOGRAPH 
TO BE ENLARGED 







GEARS SYNGHRON| 
TRAVEL OF ELECTRIC EYE 
AND AIR BRUSH 




















MAGNETIC CONTROL 
REGULATES AIR-BRUSH JET 
ACCORDING TO ELECFRIC 
IMPULSES SET UP BY ELECRRIC EVE 





“Mechanical Artist” 
Enlarges Photos 


can be made both washable and weatherproof. 

In principle, the “‘mechanical artist’ oper- 
ates much like the devices that transmit 
photos by wire. Placed on a revolving drum, 
the original photograph is scanned for light 
and shade by a photo-electric cell. At the 
“receiving” end, the impulses from the cell 
control the jet of ink from an air brush. The 
arm holding the air brush moves in step with 
the scanner, but on a magnified scale, across 
a giant drum holding the paper or fabric to 
be painted. The size of the original de- 
termines that of the finished picture. With a 
seven by eleven-inch origi- 
nal, the largest size handled, 
an enlargement of fifty-six 
by eighty-eight inches is ob- 
tained. By piecing sections 
vogether, a painted enlarge- 
ment thirty by thirty-four 
feet was recently produced. 

Since the new process is 
not restricted to just black 
or sepia, enlargements may 
be turned out in any color. 
Full natural colors are ob- 
tainable by enlarging, in 
register, three photographic 
originals made with suit- 
able filters. A black-and- 
white enlargement costs 












An electric eye, scanning the original photo, controls the air-brush jet 
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about half as much as by 
photographic methods. 
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Glass dishes before and after the final heat treatment 


New Heat-Resisting Glass 
Shrinks in Manufacture 


GLASS which can be heated 
cherry-red and then plunged in- 
to ice water without breaking 
has been produced as the result 
of years of experiment by Corn- 
ing Glass Works research work- 
ers. A final heat treatment 
shrinks glass objects to less 
than two thirds of their original 


Pouring molten iron in the new .) r : j 
glassware set on a cake of ice volume with no distortion. 


Artificial Cloudburst Tests Car Bodies 


A RAIN MAKER that creates 
an artificial downpour with- 
in a factory to drench the 
body of a completed auto- 
mobile, is maintained by one 
car manufacturer to check 
the body structure for pos- 
sible leaks or cracks where 
water could seep into the in- 
terior, or cause damage to 
the motor or other working 
parts. Water is piped to 
an overhead rack, where it 
streams out through tiny 
holes, as shown in the photo- 
graph atthe left. Valves con- 
trol the flow of water to pro- 
duce either a gentle, steady 
shower, or a torrential cloud- 
burst. Checkers go over the 
car after every test to make 
sure it is watertight. 
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Garden Cultivator 
Uses Electricity 
To Fertilize Soil 


A NEW portable agricultural 
machine applies a high-tension 
electric current to the soil. Ac- 
cording to Fred Opp, of Costa 
Mesa, Calif., the designer, the 
current increases the nitrogen 
content and stimulates bacteria 
growth in the soil and thus im- 
proves its fertility. A generator 
with an output of 110 volts A.C., 
a storage battery for exciting the 
armature field, and a transformer 
that steps up the current to 15,- 
000 volts, are mounted on a walk- 
ing-type garden tractor equipped 
with a small gasoline motor that 
drives both the tractor and the 
electric generator. Current is con- 
ducted through a pair of elec- 
trodes to furrows in the soil made 
by a cultivator. As the electrodes 
are dragged along, soil falls on 
top of them, making the contact. 





Pilot Equips His Plane 
with Rear-View Mirror 


TO MAKE it easy for him to see whether any 
ther airplanes are behind him while in flight 
or while taxiing across a landing field, a New 
York pilot recently equipped his plane with a 
small rear-view mirror. Securely riveted onto 
the metal ‘‘pants” around the plane’s left land- 
ing wheel, the mirror is located in full view of 
the pilot in the cockpit, so that only a glance 
is necessary to indicate to him what other 
craft behind him are doing. 
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Electric soil fertilizer in use. A gasoline engine propels the 
machine and generates current shot into the soil by electrodes 


Wire Ornaments and Toys 
Made with Novel Kit 


A KIT containing all the necessary tools and 
materials for fashioning decorative or toy ob- 
jects from wire has recently been placed on 
the market. Two types are available—one for 
making simple, two-dimensional objects, and 
a more elaborate outfit for constructing doll 
furniture, bird cages, and other items. Pliers, 
wire cutters, coloring enamels, and coils of 
soft and hard wire, together with instructions 
and drawings are included in both outfits. 
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Making tiny objects of wire with the new kit, which 
includes pliers, cutters, enamel, and coils of wire 
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Double-Bowl, Single-Stem Pipe 
for Two-Fisted Smokers 





For double - barreled smok- 
ing enjoyment, pipe lovers are 
invited by the proprietors of 
a New York City tobacco shop 
to try out their latest develop- 
ment, the twin-bowl, single- 
stem pipe pictured at the 
right. Something like burning 
his pipe at both ends, the 
smoker fills and lights both 
bowls, and draws smoke from 
each through a slender bit that 
taps the center of the pipe’s 
double-ended stem. The idea 
for the novel tobacco furnace 
originated with the artist who This comic-strip choracter's 
draws the popular newspaper pipe inspired the twin-stack 
cartoon Smokey Stover. novelty for smokers at right 


Compact Copying Machine Is Portable 


A PORTABLE photographic copying machine’ a cartridge containing 200 feet of sensitized 
recently introduced is so completely con- paper, a severing device for cutting paper to 
tained within its own cabinet that even its de- a desired size, built-in lights, and an auto- 
veloping chemicals do not have to be drained matic developer into which the exposed, sen- 
off while the unit is in transit. Simple to op- __ sitized paper is fed. It employs an automatic 
erate, the apparatus has an adjustable focus, timing mechanism synchronized with its 
lights so that the latter 
are turned off the instant 
that the proper exposure 
of an original has been 
made. The front of the 
apparatus drops down to 
form a copy holder that 
can be adjusted vertically 
as required. 
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All equipment needed for copying maps, letters, and documents directly 
on sensitized paper is contained in the portable unit shown in use above 
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Royal Coachman fly compared with 
Jennings's sketch of a real insect 


ORKING long evenings in 

his dining-room workshop, 

Preston J. Jennings, Brook- 

lyn, N. Y., sales engineer, 
has spent his spare time for the last 
fifteen years probing the secrets of the 
artificial fishing fly. Why do some flies 
seem to catch more fish than others? How do 
fish see and comprehend these lures? What 
is the relationship between many of the 
fantastic creations of fur and silk and feath- 
ers, and the natural insects upon which the 
fish often feed? 

To test his theories developed during this 
home research, Jennings has spent his sum- 
mer vacations fishing the best trout streams 
of North America—from Pennsylvania to 
Nova Scotia, and through the whole length of 
the American and Canadian Rockies. 
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ist Studies 
of Fishing Flies 


DID YOU EVER WONDER WHAT A FISH 
SEES IN AN ARTIFICIAL LURE? THIS 
MAN SPENT FIFTEEN YEARS TO LEARN 
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ecrets 


By ROBERT E. MARTIN 








Preston J, Jennings with part of his collection of artificial flies 


The result of his investigation is a better 
understanding of the whole complex subject 
of fly-fishing—taking into account not only 
flies and fish, but some of the pet traditions 
and superstitions of the angler at the other 
end of the line. 

Among fly-fishers there have always been 
two schools of reasoning. One school, long 
established in Great Britain, holds that trout 
have a considerable measure of intelligence, 
and that they nip at various artificial flies cast 
before them, because they mistake the flies 
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for real insects with which 
they are familiar. The 
other school, popular in 
America, is just as ready 
to swear that the most 
“killing” flies bear practi- 
cally no resemblance to 
any living creature on 
land or sea, but are mere- 
ly tricky, seductive, man- 
created lures. 

Jennings leaned decided- 
ly toward the first school, 
especially as concerned 
dry-fly fishing. Most an- 
glers would have stuck to 
their opinion and let it 
go at that. Jennings de- 
termined to try to settle 
the matter by practical 
research. He began by 
collecting artificial flies— 
hundreds of them. Every 
different fly he saw or 
heard of he bought or 
tied, and carefully filed 
for reference. The newest 
creation of some modern 
Ike Walton soon rubbed 
hackles with a Green 
Drake and a Gray Drake 
tied by James Ogden, the 
Englishman who tied the 
first dry flies ever used, 
nearly a hundred years 
ago. Before long, the dry- 
fly branch of his collection 
became probably the larg- 
est coilection of its kind 
in the world. 

His purpose was to try 
to establish the identity of 
the best of these flies with 
natural insects. No an- 
gling writer in this country 
had ever attempted it be- 
fore. Before he could begin he had to tackle 
personally the tremendous job of identifying, 
studying, and cataloguing all the stream in- 
sects of North America! 

Thenceforth, his fishing trips became also 
scientific insect-hunting expeditions. Armed 
with magnifying glass and specimen bottles, 
he spent the minutes between bites collecting 
of stream flies. A dozen angler 
soon began helping in this insect 
survey. To date, Jennings and his friends 
have collected more than 3,000 specimens, 
comprising all the stream insects of eastern 
North America, and most of those from the 
West. 

Careful study of these insects, and equally 
careful study of his vast collection of arti- 
ficial flies, has led Preston Jénnings to a 


samples 
friends 
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A baby blue-dun English game cock. Jennings has 
his own flock to supply blue-dun hackle feathers 


number of interesting discoveries and con- 
clusions. One discovery is this: Handed down 
by tradition, and tied originally in this coun- 
try by fly tyers from Great Britain, most 
so-called ‘“‘American” artificial flies are really 
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patterned after specific insects that frequent 
British trout streams. And the reason they 
often cannot be matched exactly with Ameri- 
can insects is that not a single species of 
British aquatic insect can be found in all 
the insect specimens taken from American 
waters! 

He discovered also that, although not gen- 
erally known to American anglers, a number 
of the best genuine American flies were de- 
liberately patterned after real insects. The 
popular dry fly Hendrickson, for instance, 


was designed to imitate the female of a wide- 
ly distributed May fly, Ephemerella invaria. 
On the other hand, many dry flies that had 


been considered previously to be purely fan- 
tastic creations were found to have definite 
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resemblance to natural insects. The Fan- 
Wing Royal Coachman had always been re- 
garded as one of the most fetching of these 
absurdities, and the incredulous among Jen- 
nings’s friends challenged him to find its 
counterpart in nature. For twelve or thirteen 
years he sought in vain. Only two years ago 
he discovered what he considered its natural 
duplicate: the Isonychia bicolor, an extraor- 
dinary May fly, yet one of the most plentiful. 

Must the hundreds of flies patterned after 
British stream insects be redesigned to check 
with the species in American streams? In 
many cases it is unnecessary. In giving this 
answer, Jennings tries to appraise the flies 
from the trout’s, rather than from the an- 
gler’s point of view. The angler sees a fly by 
reflected light against a dark background of 
water; the trout sees the same fly almost as 
a two-dimensional silhouette against a light 
sky. Many flies which look completely dis- 
similar to any insects in nature, may look 
like natural insects to the fish. 

Then again, a fish sees out of the water 
into the air above through a limited circle 
of view, often referred to as the fish’s “win- 
dow.” This circle is caused by the refraction 
of light waves entering the water, and limits 
his vision to an angle of forty-eight and a 
half degrees from the perpendicular. Beyond 
the edges of his window, the surface of the 
water acts as a solid mirror, reflecting the 
bottom of the stream. This mirror is also 
important to fly-fishing, as flies alighting on 
the water make tiny indentations which act 
as lenses. These cause little sparkles under 
the water, flashing light before a trout's eyes 
like fireflies across a dark sky. Thus a trout 
gets his first knowledge of a fly on the sur- 
face of the water before he can see it di- 
rectly. 
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Rotating on triple circular tracks, this unusual house turns 
itself to point its rounded end into the wind, defying even 
gales of hurricane force. In ordinary weather, it can be made 
to face in the best direction with reference to sun and breeze 


By CARL WARDEN 
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HEN raging storms 
whip across the land, 
accompanied by vio- 
lent gales that up- 

root trees, tear the roofs from 

houses, and turn a trim country- 
side into a scene of desolation, 
there could probably be no safer 

refuge than the interior of a 











novel hurricane house designed 
by Edwin A. Koch, New York 
City architect. Streamline in 
the form of a mammoth tear- 
drop, this amazing dwelling would revolve 
automatically to face into the oncoming 
storm, meeting it like the wing of an air- 
plane and passing it smoothly around its 
curving sides toward its pointed tip. 
Although planned for areas subject to 
periodic winds of gale force, the unique home 
has other unusual features that adapt it to 
luxurious living in any climate. Constructed 
of light steel channels and I-beam sections 
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Floor plan of the stream- 
line house. The drawing at 
left shows the tracks and 
the service connections 


bolted together, the house has insulated walls 
faced on the exterior with semiflexible 
waterproof plywood. The entire structure 
rests on flanged wheels similar in construc- 
tion to those found on a highway or railroad 
drawbridge. These run on three separate 
circular tracks: an inner track twelve feet 
in diameter, a second, placed just below the 
exterior walls, measuring thirty-one feet in 
diameter, and an outside, sixty-eight foot 
track for a wheel located at the pointed tip 
of the dwelling and cleverly concealed by an 
indoor living-room flower-bed. 

A cantilevered floor covered with boiler 
plate extends beyond the outside walls for a 
distance of four feet to prevent driving rains 
from beating into the pit below the house, 
and to form an apron for the garage, a plat- 
form for the entrance doorways, and a ledge 
for flower boxes. Electricity enters the build- 
ing through the inner track, while the water- 
supply and sewage pipes come in under- 
ground at the axis on which the house turns, 
swivel joints being provided to connect the 
stationary exterior pipes with those which 
are attached to the dwelling. 

Inside the house, the first floor provides 
an entrance hall, a triangular living room 
with a built-in dining section on one side and 
a built-in library nook on the other, a kitch- 
en, laundry, heater room, and a garage hav- 
ing space for a workbench and a trapdoor 
that provides access to the piping, wiring, 
and track mechanisms in the foundation pit 
below. Upstairs there are three large bed- 
rooms, two baths, and a spacious open sun 
deck. Garage doors, and most of the broad 
expanse of glass windows, slide into the walls. 

Merely by selecting the desired push but- 
ton on a central control board, the entire 
house may be rotated to face rooms toward 
or away from the sun or to point bedroom 
windows toward a cooling breeze. 


69 




















ee. 














EADLY germs that could cause bubonic 

plague, tuberculosis, typhoid fever, or 
any one of a host of other human scourges 
are available at reasonable prices from a 
strange test-tube garden of death maintained 
by experts at the Georgetown University 
Medical School in Washington, D.C. Estab- 
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Electric Trap 
Kills Rodents 


MICE 
bite to 
of their lives 


Garden of Death” 


Racks of test tubes 
in this refrigerator 
hold billions of mi- 
crobes for scientific 
researchers. Bacteria 
live on jelly in the 
bottom of each tube 


lished for the benefit of physicians and other 
qualified scientists for research or diagnostic 
studies, the germ farm can furnish some 2,700 
species and strains of bacteria, fungi, yeasts, 
and other microorganisms. 


© j Permanent Game-Refuge Signs 


ALL-WEATHER tags of shiny sheet aluminum are now 
being used by New Jersey conservation officials to re- 
place the less durable, printed fabric signs formerly 
mark the borders of state game refuges. 
Raised lettering, bright red in color, makes the warn- 
ing messages legible, and practically permanent. 
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Made of aluminum with raised, painted 
letters, the sign on the tree is durable 
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when they investigate 
the cheese titbit placed 
in an electric mouse- 
trap recently invented. 
Resembling a deep elec- 
trical socket, the hot 
seat for rodents is con- 
nected to an electric 
outlet, and electrocutes 
an inquiring mouse 
the instant it bites into 
the bait. 










When a mouse nibbles bait in the 
trap, it is quickly electrocuted 
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Fireproof Liner 
Uses Home-Type 
Wall Insulation 


INSULATION of the type ex- 
tensively used in modern 
home construction has _ re- 
cently been adopted by naval 
architects to give added 
safety and comfort to pas- 
sengers on ocean liners. Out- 
side walls and ceilings of all 
staterooms are packed sev- 
eral inches thick with min- 
eral wool, a fluffy, fibrous, 
fire-resistant material made 
from spun minerals and hav- 
ing high insulation proper- 
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Installing heat, cold, and fireproof insulation on cabin walls of the 
new liner Panama,’ shown at top approaching her New York City pier 


ties against heat and cold. One of the first sinkable, the Panama is the first entirely 
ships to be completely insulated is the new fireproof vessel to be constructed according 
S.S. Panama, which has been called the to the latest specifications of the U. S. Bureau 
safest liner in the world. Said to be non- of Marine Inspection and Navigation. 







Marcus Le Touche 
coaxes his pooch 
into a gas-attack 
shelter he built 
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Gas-Raid Shelter 
Protects Pet Dogs 


AIR-RAID protection, a peace- 
time program’ familiarly 
known as A.R.P. to every 
English citizen and designed 
to prepare for the safety of 
men, women, and children in 
case of wartime bombing or 
gas attacks, is now being ex- 
tended to include animal pets. 
Recently, Marcus Le Touche, 
a dog owner of Charlton, Mid- 
dlesex, developed a gasproof, 
portable dog house in which 
his pup would be entirely safe 
from poisonous fumes. The 
dog is pictured being urged to 
try out the new kennel. 
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Streambning the 


morning from Trieve prison farm at 
Angleton.” 

At Austin headquarters of the Texas Rang- 
ers, an officer read the dispatch as it came 
from the teletype. Scarcely a minute elapsed 
before others were asking the prison for de- 
tails, searching the Bureau of Identification 
for pictures among the 160,000 on file, tele- 
phoning rangers, sheriffs, and state police to 
blockade all roads. 

Within an hour, 100 officers were patrolling 
the area around Angleton, and later that day 
six of the armed desperadoes fell before the 
blazing guns of veteran man hunters; and 
the remaining pair, fearing the rangers’ 
deadly fire, gave themselves up. 

This speedy, concentrated, highly organ- 
ized work offers a modern contrast to the 
rangers’ operations of only a few years ago. 


F LASH: Eight convicts escaped early this 
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HOW THIRTY-TWO MEN 
PATROL AN EMPIRE 


All Texas is divided into five 
ranger districts, each policed by 
a captain and five men. Some 
of these districts are larger than 
whole states. At the right, 
receiving reports by teletype 


Then, in hunting down and capturing cattle 
thieves, border smugglers, thieves, and mur- 
derers, they relied on six-guns and on horses 
which could cover only a few miles a day. 
Now they speed into sparsely settled sections 
in automobiles, their mounts riding behind 
them in trailers; carry fingerprint and mou- 
lage outfits, submachine guns and tear-gas 
weapons. Backing them up in the Austin 
laboratories, a corps of scientists investigates 
every bit of evidence. 

By such means the small force of thirty- 
two men, consisting of six captains, one ser- 
geant, and twenty-five wind-bronzed privates, 
keep the peace in the Lone Star State. They 
rely upon science to support them in court, 
but their reputation for law enforcement is 
founded on personal bravery, evidenced many 
times since 1826, when Stephen F. Austin 
organized the first mounted ranger company 

of twenty men to beat back 
Indian bands then harassing 
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Texas Hangers 





cattered white settlers along the Rio Grande. 
The story is told, for example, of the 
ranger who answered a call for help in a 
riot-ridden town. ‘Where are the rest of 
you?” anxiously demanded a local citizen 
when he arrived. The ranger replied quiet- 
ly, ‘“There’s only one riot, ain’t there ?”’ 
Their reputation for quick 
drawing and straight shoot- 
ing is well deserved, and 
every few weeks the rang- 
ers return to Austin where 
they train periodically on a 
novel target range to make 
sure they are not losing 
their gun eye. I visited that 
range, hidden in the brush 
at Camp Mabry, a military 
reservation, to learn for the 
readers of POPULAR SCIENCE 
MONTHLY how the members 
f this famous law-enforce- 
ment band keep themselves 
fit to match bullets with the 
1iost desperate outlaws. 
As I arrived, I saw an 
itomobile bearing two 
rmed men flash across the 
ld at high speed. In the 
reground a ranger pumped 
id into the car. On closer 
spection, I discovered the 
r to be a life-size photo- 
raph, which rode on a 
ut cable through the brush. An- 
her cable, attached to a drum 
sunted on an automobile, pulled 


e remarkable target back and a 


rth at fifty miles an hour. 


CTOBER, 1939 


Rangers now speed to the scene 
of trouble in automobiles, taking 
their horses along in single or 
double trailers like that above 





“Pretty fast action,” I commented to S. O. 
Hamm, the rangers’ commander. He smiled 
and then said, “have a look at this chase.”’ At 
that moment, two automobiles hove into 
view, one being the big picture and the other 
a real passenger car. Standing in the front 
right window of the latter a ranger sprayed 














RANGERS ARE DEAD SHOTS 
—AND DETECTIVES, TOO 


Recruits practicing pistol shooting. 
A steadying device is used at first 
to overcome nervousness. At right, 
a class studies a "crime," learning 
how to discover and analyze clews 


the picture with bullets from a submachine gun. I 
examined the picture. Eleven hits, including per- 
forations in the images of both gunmen! 

A moment later, a chicken thief came running 
through the brush. Not a live figure, of course, 
but again a true-to-life picture which slipped 
across the field at the speed of a man fleeing the 
law. Bullets punctured both man and sack. 

“Seems fairly easy to hit these marks,” I com- 
mented. Commander Hamm smiled and pointed off 
toward the right. ‘“‘There’s the real test,” he said. 

We walked a short distance, and soon came 
upon a party of four men, one a ranger walking 
with raised pistol, the others a signalman and 
two judges. At intervals as they walked, the 
signalman raised a hand. In the distance, now 
perhaps forty feet ahead and again as far as a 
city block away, now on the left and next on the 
right, images of human figures popped up in the 


Wild West, new style: 
a ranger firing a sub- 
machine gun at a mov- 
ing target from the 
door of a speeding car 





grass. At one figure, the ranger 
fired; at the next, he withheld 

ing his fire. 
rse, “These targets represent both 

outlaws and officers who are 
the taking part in a search,” Hamm 

explained. “When the signal- 
om- man raises a hand, the operator 
1 off pulls a lever to move the target. 
aid. If the ranger shoots at an of- 
ame ficer, he loses five points; when 
i he hits an officer, he drops 
twenty points. But if he gets a 
criminal, he wins ten points. 
You see,” he smiled, “we con- 
sider officers twice as valuable 
as criminals, even though in a 
negative sort of way.” 

While the rangers’ early train- Rangers sometimes ride 
ing centers on accurate shoot- with the Coast Guard 
ing, commencing with indoor to run down smugglers 
firing by means of wooden on the Mexican border 
standards which help overcome 
nervousness, they quickly become skilled in developing 
latent fingerprints by means of powder blown on sur- 
faces from atomizers; accustom themselves to the un- 
pleasant fumes of gas; reconstruct crimes, and study 
clews which only skilled observers can detect. 

Not long ago, a ranger was called to Pecan Gap, where 


PHOTOGRAPHS 
FOR TARGETS 


Yanked across the 
target range below 
at fifty miles an 
hour, this “bandit 
car teaches fast 
shooting. Right, a 
dummy chicken 
thief riddled with 


rangers’ bullets 
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a thief had stolen eighty-five dollars. Ap- 
parently the culprit had worn gloves, for 
no fingerprints were found; but the in- 
truder had bitten into a slice of cheese, re- 
turning the piece to the ice box. Finding 
this, the investigator carefully wrapped 
the cheese, and at Austin a cast was made 
showing the burglar to have a peculiar, 
protruding front tooth. When confronted 
with the cast later, a suspect admitted, 
“you've got enough to hang me,” and pleaded 
guilty. 

Again, a murder at Thornton. Only evi- 
dence discovered was two empty shells from 
a twenty-gauge shotgun. Ranger C. G. Rush 





Modern crime-detection methods help the rangers get their 
man. Here a technician makes a paraffin test for powder burns 
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GUN FIGHTERS 
GO SCIENTIFIC 


The gun room at head- 
quarters. Firearms of 
many kinds are stored 
here to help in identi- 
fying weapons used in 
crimes. Below, matching 
a murder bullet with 
one fired from a sus- 
pect's gun, by means of 
acomparison microscope 





carried them to headquarters, where meas- 
urements revealed that one cap was indented 
at dead center, the other near the edge. 
“This indicated either two single-barrel guns, 
or one double-barrel weapon,”’ Rush deduced. 
Back to Thornton he went, where he picked 
up all the guns of that caliber; in the 
laboratory other shells were fired until 
a pair was produced whose indenta- 
tions matched those found earlier. 
The death weapon led officers to a 
hotel porter who, confronted by the 
marks, confessed and was electrocuted. 
By means of Coast Guard planes and 
their own fast cars towing trailers for 
their horses, the rangers can concen- 
trate half of their force almost any- 
where trouble is brewing within a 
day. To meet every emergency, they 
are equipped with the best of auto- 
matic rifles and machine guns, and 
when they set out on a man-hunt, 
these mobile rangers carry with them 
all the latest instruments of crime 
detection. Directed by radio, they 
maneuver through sparsely inhabited 
ranches, ready to close in and fight to 
the death with outlaws who try to 
outwit these hardy gun fighters. 
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This Invention 
Enables You To 
Talk Like a Cow 


THE rasping of a 
saw, the mooing of a 
cow, and various other 
sounds can be carried 
to the human vocal 
cords and transformed 
into words by means of 
an invention devised by 
Gilbert Wright, of Los 
Angeles, Calif. Sound 
of the human _ voice 
originates in the vocal 
cords and is formed in- 
to words by the mouth. 
Through Wright’s de- 
vice, sounds are picked 
up electrically and 
transferred to the vocal 
cords by means of vi- 
brating buzzers. All the 
subject receiving the vi- 
brations has to do is to 
form the sounds, arti- 
ficially fed into the 
Gilbert Wright demonstrates his invention which actually makes a saw "speak" throat, into words. 





Farmers Get New Low-Cost Tractor 


SO LIGHT and easily operated that an eight- at Detroit, Mich. Its light weight increases 
year-old boy can guide the machine across a the economy of operation of the new machine 
field with a double plow operating behind, a while a system of hydraulic controls facili- 
new farm tractor was recently demonstrated tates handling plows and other attachments. 








Even an eight-year-old child can drive this lightweight tractor and work its hydraulic plow controls 
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Map on Rain Cape 
Is Walking Atlas 


A COLORFUL map of the 
United States, complete with 
rivers, mountains, boundary 
lines, and other geographical 
features, adorns a novel rain 
cape recently introduced. 
Made in either red or blue, 
the cape is fitted with a hood, 
and has extra large armholes 
to permit it to be worn over 
a regular coat. 


— 
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Portable Cleaner 
for Spark Plugs 


OPERATING on the same 
principle as the larger sand- 
blast cleaners for automobile 
spark plugs introduced sev- 
eral years ago, a new midget 
portable unit can be moved 
to any part of the garage and 
receives its air supply from 
the regular service-station air 
hose. A stream of special 
sand shot at the spark-plug 
electrodes cleans them of cor- 
rosion and soot. 


ha 


Attached to a garage air hose, 
the unit sand-blasts spark plugs 


Deep-Set Headlamps Reduce Glare 


A REVOLUTIONARY type of automobile headlamp is said to 
produce three times the illumination of standard headlights 
and yet to eliminate practically all road glare that might 
blind the drivers of approaching cars. Set more than three 
feet back of their normal position, the headlights are mounted 
under an elongated, streamline metal shield that can be tilted 
up or down by a dashboard control. The shields concentrate 
and confine the light to the highway immediately ahead. 





Front and side views of a car equipped with the novel headlamps. Set 
far back of the usual position, they are covered by streamline shields 
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Homemade Dolls Show 
History of Fashions 


MAKING and collecting character dolls 
that show the styles of dress worn during va- 
rious periods in history is the hobby of Mrs. 
Henry Acken, of Brooklyn, N. Y., who was 
crazy about dolls as a little girl, and still is 
as a grandmother. Her diminutive his- 
torical fashion plates are built around wire 





Wires and rubber vacuum cups hold the platform in place 
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Mrs. Henry Acken at work at her hobby 
making costume dolls. At left, a group 
of her dolls dressed in period fashions 


frames, padded with cloth, and fitted with 
arms, legs, and head modeled from a plastic 
material. Mrs. Acken, who divides her spare 
time between dolls and her two other hob- 
bies, cats and cooking, is pictured above with 
some of her creations. 


Photographer Fits Car 
with Roof-Top Platform 


USING four-inch rubber suction cups 
to hold it in place, Charles J. Long, a 
Newark, N. J., photographer, con- 
structed a roof-top platform on his au- 
tomobile to provide an elevated van- 
tage point for taking pictures. To pre- 
vent it from slipping, the platform has 
guy wires that extend to the front and 
rear bumpers of the car. Fenders are 
protected by rubber treads, held on 
with rubber cement so that they can 
easily be peeled off when the platform 
is removed. Long recently completed 
a 16,000-mile, three-month motor trip 
that took him from Montreal, Canada, 
to Mexico City, Mexico, and from the 
Golden Gate International Exposition 
in San Francisco, Calif., to the World’s 
Fair in New York City. During that 
extended tour, the platform remained 
constantly in place, and showed no signs 
of shifting from its original position in 
spite of steady use. 
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Shrubbery Camouflages Helmet 


SHRUB branches sprouting from soldiers’ helmets are a 
form of camouflage now being generally used in wartime 
to help hide officers and troops from enemy snipers. To 
facilitate the attachment of this camouflage shrubbery, the 
steel helmets of British troops are being covered with 
burlap, or other rough cloth, that is applied in folds to hold 
shrub stems in place, as shown in the illustration above. 





New Spring for Cars 
Is Made of Rubber 


COMBINING the resiliency of rubber 
with the strength of steel, a new type 
of automobile spring just announced is 
said to eliminate the possibilty of spring 
squeaks and rattles, even though it will 
never require lubrication. Designed as 
an improvement on the leaf and coil 
springs now in use, the new car part 
utilizes three pounds of rubber and 
weighs only ten pounds when fully as- 
sembled. An inner shaft, an outer shell, 
and a connecting cylinder of rubber 
bonded between them constitute the 
unit. One rubber spring will be used 
for each wheel of a car. 
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An exhibition model of the resilient rubber-spring assembly 


Slip-on Soles Save 
Fair-Goers Feet 


DESIGNED especially for visi- 
tors to the New York and San 
Francisco World’s Fairs, who 
tread miles of exhibition-build- 
ing floors and outside pave- 
ments on their sightseeing 
rounds, slip-on rubber soles have 
recently been placed on the 
market. Made for both men’s 


and women’s shoes, the shock- 
absorbing live-rubber cushions 
fit over regular shoes. 


Elastic straps hold the auxiliary 
rubber soles in place on the shoes 














AUTO “SPRING 
CAR OF TOMORROW 
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Diesel Tug Tows Ship Single-Handed 


IN A convincing test run down the harbor 
of New York City recently, the tug Sheila 
Moran, a new floating power house in minia- 
ture, successfully performed the work nor- 
mally assigned to a fleet of from three to eight 


Moistener for Tobacco 
Fits Any Humidor 


CIGARS, cigarettes, and pipe tobacco are 
kept moist and fresh by the auxiliary water- 
holding clay humidifier shown below. The 
clay is backed by a rubber suction cup so 
that it may be fastened onto the inside cover 
of a cigar box or other tobacco container. 





A suction cup holds the humidifier in place 
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tugs, and towed the 43,000-ton ocean liner Ile 
de France seaward at four miles an hour, in 
spite of a strong tide. The test was arranged 
to demonstrate the power of the 137-ton tug’s 
900-horsepower Diesel engines. 


Handy Magnifying Glass 


A SIX-POWER magnifying glass mounted at 
the top of a coil spring so that it is adjustable 
in a vertical direction, is a handy and very 
inexpensive accessory just marketed for hob- 
byists who collect and study postage stamps, 
queer stones, botanical specimens, butter- 
flies, and other items. The unit may also be 
used to great advantage by amateur photog- 
raphers for examination of negatives. 












in. Pets ~ 
A Tame Woodchuck 


WOODCHUCK that eats pretzels, climbs 
A trees, and opens a screen door when it 
wants to come into the house, is the odd 
pet owned by L. G. Lessig, of Newark, N. J. Two 
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summers ago, the baby groundhog was found int 
near the Lessig summer cottage in northern New sp 
Jersey. Fed milk from a baby bottle, it grew tw 
rapidly and quickly expanded its diet to ga 
carrots, wheat, tomatoes, crackers, and clo- ta! 
ver. When the family returned to Newark in th: 
the fall, the pet woodchuck returned with 
them. It would roll on the floor, play with 
spools like a kitten, and romp with its owners 
without the least show of ill temper. When 
summer came again, the pet traveled back 
to the cottage and established itself in a hole its 
under the front porch. “Sleeping out” nights, “Chucky” enjoys a pretzel with his mistress, pr 
it acquired the knack of opening the screen Mrs. L. G. Lessig. He is also very fond of beer 
door and coming into the house for food and Z - t oF 
play during the daytime. ‘ “ion af , 
= 
: 
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The pet woodchuck is as playful as a kit- 
ten. At the upper right, it is climbing a E 
tree to browse on the tender green shoots +h 
At the right, the groundhog lunches on a f 
dish of crackers and milk. He sits on his 7 
haunches, using his tail as a leaning post 7 
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Magnifying Spectacle Lenses 
Aid the Partially Blind 


THREE hundred percent magnification for 
distant vision is said to be provided for the 
partially blind by new cone-shaped spectacle 
lenses devised by a western oculist. Combina- 
tions of from three to five lenses are possible for 
each eye and, although the lenses are approxi- 
mately one inch long, they are light enough to be 
worn in the frames of ordinary spectacles. 


Monkeys Work for Botanists, 
Collecting Tree Specimens 


BEROK monkeys, widely used by Malays in the 
East for gathering coconuts, have been pressed 
into service by scientists to collect botanical 
specimens from tall trees. Jambul and Putch, 
two young beroks who work for the director of 
gardens at the Straits Settlements, have been 
taught twelve words of the native language so 
that they can be instructed to pick specific twigs. 








Soundproof Generator Truck for Movies 


WITH a fourteen-foot muffler on the roof of panies on location without interfering with 
its all-metal body, a new sound-tight truck the sound recording. It can be used as close 
produces electric current for movie com-_ as 100 feet from the set and still the sensitive 
microphones will not pick up the throb 
of its high-speed Diesel engine spinning 
the electric generator within the inclosed 
body of the $24,000 mobile power 
plant. Built entirely of duralumin, the 
truck has triple walls, with one-inch air 
spaces between. The steering wheel of 
the truck pulls out of a socket, per- 
mitting the driver’s seat to be reversed 
to face the power plant’s 
control panel mounted di- 
rectly behind it. 






















High-speed, four- 
cylinder Diesel en- 
gine and generator 
used in the mobile 
unit for generating 
power on movie sets 








Exterior view of 
the truck. On top 
are the fourteen- 
foot muffler and 
a chimney housing 
radiators and fan 
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EVENTEEN stories above 

one of the busiest streets in 

New York City, America’s 

strangest livestock farm has 
its barns and pastures. The 
barns are glass jars. The pas- 
tures are mesh-inclosed cages. 
And, the product of this skyscrap- 
er ranch is house flies—5,500,000 
flies a year! 

The unique enterprise started 
ten years ago when scientists of 
an insecticide company wished to 
make exact tests of the effective- 
ness of their product. They needed 
normal, healthy flies on which to 
test the sprays. From this small 
beginning, the fly farm has grown 
to the mass-production activity 
of today. 

Under the direction of Dr. Al- 
fred Weed, as many as 15,000 
flles a day are turned out for a 
wide variety of uses. The ma- 
jority end their days in spraying tests con- 
ducted in the laboratory where they are born. 
3ut others are purchased for different uses. 
Mrs. Norman Bel Geddes, wife of the noted 
industrial designer, once put in several orders 
for flies to feed a pet chameleon. Another 
New York woman, who returned from Florida 
with a pair of tiny tree toads, called the labor- 
atory to inquire the price of a dozen houseflies 
a day for her pets. During the past summer, 
5,000 flies a day have been supplied for one 
exhibit at the New York World’s Fair. 
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Separating the fly pupze from the culture medium for shipping 


All these insects grow up under exactly 
the same conditions. Air-conditioning ap- 
paratus keeps the humidity and temperature 
in the glass-inclosed fly farm the same from 
day to day. Ordinary flies, breeding in filth, 
are oftentimes troubled with mites. Insects 
infested with these minute parasites have re- 
duced vitality and succumb to poison sprays 
more easily than healthy flies. To insure 
uniform results, all flies used for testing in- 
secticides have to be free from parasites. 

By raising his winged livestock under care- 
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House Flies for Profit 


IN AN ODD SKYSCRAPER FARM, 
DOMESTIC PESTS ARE RAISED 
FOR MANY CURIOUS PURPOSES 


By FRANK CAPORAEL 





Adult flies are kept in cages like this. : 
They lay their eggs in a metal receptacle 





A corner of the fly farm. The culture jars are 
seen at the left and the fly cages at the right 


fully controlled conditions, Dr. Weed is able 
to produce millions of flies that meet this re- 
quirement. The adult insects, housed in mesh 
cages, feed upon water and milk. The eggs 
laid by the ‘breeding stock” are carefully 
seeded in jars filled with a mixture of bran, 
brewer’s yeast, malt,and alfalfa. 

The complete growth cycle of the fly, from 
egg to adult, consumes about ten days. For 
more than half of this time, the larve, or 
maggots, feed and burrow through the mix- 
ture in the jars. Then they turn into tiny 
brown pup@ which are collected for shipment. 
Mailed in cardboard tubes, they produce 
adult flies about three days later. 
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Model of Ocean Liner 
Makes 17-Day Voyage 


WENTY-TWO feet long, a remarkable 
floating model of the transatlantic liner 
Queen Mary is so complete in every out- 
ward detail that observers feel they are 
looking at the real ship through the 
wrong end of a high-power telescope. 
Recently, the craft made a seventeen-day 
voyage under the power of her 
own diminutive engine from 
Toronto, Canada, through Lake 
Ontario, the Erie Barge Canal, 
and the Hudson River to the 
World’s Fair in New York 
City, where she tied up to a 
dock in the Fair’s yacht basin 
for inspection. Despite the fact 
that the boat is only thirty- 
one inches wide, she carries a 
crew of two. Two views of the 
trim little craft soon after she 
made moorings at the Fair, 
are reproduced in the photo- 

graphs below and at the left. 


The "Queen Mary" in minia- 
ture, as she arrived in New 
York from Toronto recently un- 
der power of her own engine 
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Constructed from 
memory, the model 
runs on coal, oil, wood, 
or compressed air 


ADE entirely by hand with scrap metal 
M as the only material, the four-foot work- 
ing model of a Pacific-type, 2-4-4 locomotive, 
pictured above, was completed recently by 
a Jackson, Mich. model maker. Constructed 
from memory after a locomotive running on 


Live-Steam Model Locomotive 
Is Fashioned from Scraps 





a line on which the craftsman once worked, 
the engine weighs 180 pounds, operates on 
coal, oil, rags, wood, or compressed air, and is 
said to pull a load of 500 pounds with ease. 
Two years were required to complete the 
realistic model. 














Plastic Sun Glasses 
Have No Frames 


FLEXIBLE and extremely light in 
weight, sun glasses of a new type 
are made without frames. De- 
signed with a cut-out section to ac- 
commodate the nose, the glasses 
consist of a strip of glare-cutting 
plastic material which is_ bent 
across the eyes and around the 
temples. It is held in place by 
short bows that fit over the ears. 
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The House A Jackknife Built 


A JACKKNIFE was the one and only tool used to con- 
struct the elaborate model house shown in the photo- 
graph below. Carved out by seventy-eight-year-old 
Harry Patterson, once a circus trapeze acrobat and now 
a New York City restaurant owner, the model was 
made from black walnut and hazel woods at a total 
cost for materials of twelve dollars. The model house 
was patterned after the maker’s boyhood home. 





It took four years’ spare time to carve and assemble this house 
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New Toy Projects Pictures with Sound 


SIMPLE to operate, a 
combination projector 
and phonograph recent- 
ly introduced by a toy 
manufacturer projects 
still pictures with syn- 
chronized sound ac- 
companiment. Films 
are inserted in the pro- 
jector in the normal 
way, and records are 
played on the built-in 
phonograph. When a 
signal gong sounds, the 
operator presses a lever 
to throw a new picture 
As pictures are projected on a screen, a phonograph record describes them 0n the screen. 











Stretching a V bet  Zinc-Plate Thickness Gauge 


between two grooved ; 
saddles, one sliding THE THICKNESS of the thin layer of zinc 


over a scale, gives electroplated onto the surface of another metal 
the size of the belt can now be measured to within a hundred- 
thousandth of an inch by a new process that 
consists of timing with a stop watch the period 
required for a measured amount of a special 
chemical to eat through a section of the plating. 
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Slide Rule Finds Size 
of Worn-Out V Belts 


WITH a new machine-belt measurer 
that simplifies replacements, worn-out V- 
type belts are slipped over grooved sad- 
dles on a special slide-rule device. One of 
the saddles is moved along the rule until 
the belt is taut. The size is then read from 
a convenient scale, as illustrated above. 


Turbine-Steel Tester 
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IN A new tester for steels to be used 
in steam turbines, an automatic hammer 
strikes a red-hot sample of the metal 
with 2,600-pound blows at the rate of 
600 a minute. A total of 10,000,000 in- 
dividual impacts is given to each test 
sample. 








By clocking the time taken by chemicals to eat a hole in 
the zinc plating, the thickness of the deposit is gauged 


88 POPULAR SCIENCE 








OURING clouds of steam skyward, full- 
P size locomotives running under their own 
power play the leading roles in an impressive 
railroad pageant which is one of the outstand- 
ing hits at the New York World’s Fair. De- 
picting the high spots 
and historical events in 
the history of railroad 
transportation in the 
United States, twenty 
live-steamers are sup- 
ported by a cast of 250 
actors and actresses in 
reénacting such histor- 
ic scenes as that which 
occurred at Promon- 
tory Point, Utah, in 
1869, when, between 
the puffing smokestacks 
of the Central Pacific’s 
Jupiter, and the Union 








Some of the historic rolling stock on exhibit in the railroad pageant presented at the New York World's Fair 


Locomotives Are Stars in Railroad Show 


motives, the Pennsylvania’s streamline. 3768 
and the Delaware, Lackawanna, ind Western’s 
1939, christened the Pocono Mountain, chug 
onto the mammoth stage from opposite sides 
and touch cov’catchers to close the show. 























Pacific’s 119, the last 
spike was driven to 
complete the monu- 
mental task of laying 
track for America’s 
first transcontinental 
railroad. For the grand 
finale of the pageant, 
instead of having the 
conventional curtain 
drawn across the stage, 
two giant modern loco- 


Coach, canal boat, and 
early locomotive meet 
in a scene depicting 
the gradual evolution 
of American railways 
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CATCH SALMON 








Indian fishermen dipping 
their winter food supply 
from the Columbia River 








A helper on top of 

the cliff hauls up 

, the catch from the 
& stage hanging below 


Fishing 


ERCHED on wooden stages lowered 
Dp down the jagged sides of the canyons 
bordering the swirling waters of the 
Columbia River near Celilo, Ore., Indians 
are using modern methods to net choice 
salmon that provide them with an im- 
portant part of their annual food supply. 
Exercising their inherited fishing rights 
in this territory, guaranteed them under 
treaties made with the white men by 
their ancestors, the Indians trek down 
from their near-by reservations for the 
annual run of salmon up the Columbia to 
spawning grounds. But instead of em- 
ploying the spears and crude nets their 
feathered and painted forefathers used, 
the modern braves make use of large 
long-handled nets and modern methods. 
Supported by cables anchored near the 
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Transportation is in charge of squaws who wrap the fish 
in gunny sacks and cart them home in late-model autos 
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Here an Indian boy is hauling him- 
self across the swirling rapids in 
a crude aerial tramway consisting 
of a box suspended on a big caple 


lips of narrow canyons where the 
fishing is best, the wooden platforms 
are lowered down the canyon walls 
within easy reach of the roaring 
torrent below. With each dip of the 
net into the swirling foam, an Indian 
fisherman usually nets a good-size 
salmon, which is quickly dispatched 
with a blow on the head and hauled 
to the top of the rock cliff by an 
assistant stationed above. Squaws 
load the catch, which may exceed 
200 pounds a day, into gunny sacks 
to be carted home—not slung across 
the saddle of an Indian pony, but 
neatly stacked in the luggage com- 
partment of the family’s late-model 
automobile. At home, the fish are 
cleaned and dried for storage, al- 
though part of the catch is some- 
times loaded into a small boat for a 
downriver trip to a salmon cannery. 

In their fishing, these Oregon 
Indians, like the white fishermen, 
take advantage of the salmon’s 
habits and mode of life. The salmon 
begin their life cycle in the fresh- 
water rivers that empty into the 
Pacific Ocean between California 
and Alaska, sometimes as far as 
1,800 miles upstream from the coast. 
Some of the small fish start downstream 
toward the sea soon after hatching, while 
others remain in fresh water for a year be- 
fore heading seaward. In the ocean, the 
salmon’s habits are still something of a mys- 
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tery to scientists, but it is definitely known 
that most salmon return to spawn in the 

exact stream in which they were hatched. 
Fighting their way through tumbling tor- 
rents and up over huge waterfalls, the fish 
reach quiet upstream 





waters, where the fe- 
males lay their eggs in 
shallow troughs in the 
stream bed, and the 
males fertilize them by 
swimming over the 
nests and extruding 
milt, a reproductive 
secretion. Without ex- 
ception, the parents 
then become scrawny 
and emaciated, dying 
before the eggs hatch. 

By concentrating 
their fishing during the 
months when the adult 
salmon are fighting 
their way up the river 
to spawn, the Indian 
fishermen are assured 
of large catches of 


Happy fishing grounds: a typical scene on the Columbia near Celilo, Ore. good-size fish. 
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Bike for Winter Use Has Three Wheels 

; “Se: Icy streets will present few 

4 , ae * hazards this winter to Edwin 
McDaniel, of Wheaton, IIl., 
who has constructed a three- 
wheel bike especially for cold- 
weather use. McDaniel cut a 
second-hand bicycle in half, 
inserted three lengths of 
water pipe to extend the 
frame a foot and a half, and 
bent the fork to nearly ver- 
tical to help prevent the ve- 
hicle from leaning while 
rounding corners. The front 
wheels were spaced two and 
a half feet apart. With the 
remodeled bicycle, no bal- 
ancing maneuvers are need- 
ed, thus reducing the danger 
of spills caused by skidding. 





McDaniel riding his remodeled bicycle. The twin 
front wheels prevent spills on skiddy pavements 


Midget Hot-Water Bottle 
Soothes Toothaches 


A DOLL-SIZE hot-water bottle now on the 
market is said to be a handy medicine-cabinet 
accessory for use in the treatment of tooth- 
aches and similar ailments. Fitted with a 
leakproof rubber stopper, the bottle has a 
neck large enough to admit crushed ice, so 


that it may also be used as an ice pack. License Tag in Miniature 
—— Identifies Auto Keys 


A METAL tag stamped out as a miniature 
reproduction of your automobile license 
plates is attached by a chain to a novel key 
ring designed to 
hold car. keys. 
Tiny copies of any 
individual license 
plate of any state 
may be obtained. 
The identifying 
tags are especial- 
ly useful where a 
number of sets of 
keys to different 
cars are kept in 
one place, as ina 
public garage. 





How the bicycle fork was rebuilt to add an extra 
wheel. The front wheels are thirty inches apart 
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PERMANENTLY tuned to the police-radio 
frequency, a short-wave transmitter serves 
as an automatic burglar alarm for stores, 
banks, and other establishments that might 
be subject to holdup or robbery. When 





Held against a whirling abrasive, an article's abil- 
ity to resist wear is measured on a calibrated lever 
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Touching aconcealed 
pedal turns on the 
automatic transmit- 
ter to broadcast a 
recorded call for help 


The phonograph and 
a transmitter tuned to 
the police-radio wave 
band are housed 
within one cabinet 


Short-Wave Holdup Alarm Calls Cops 


armed theft of any kind is attempted, a 
clerk, teller, or other employee simply trips 
a hidden key, and the transmitter automati- 
cally broadcasts to police a previously re- 
corded alarm message. 


Portable Electric Tester 
Checks Samples for Wear 


WILL it wear well? To answer this ques- 
tion made by prospective quantity buyers of 
merchandise, a portable electric tester is now 
available. Samples are held against abrasives 
on a whirling turntable. A calibrated lever 
and an automatic counter that registers turn- 
table revolutions, supply the answer. 


Beauty-Shop Ear Guards 


PAPER ear muffs, re- 
cently introduced, are 
designed to be worn by 
customers in hairdress- 
ing parlo’s and beauty 
shops while they are 
sitting under an elec- 
tric hair-drying ma- 
chine. The muffs pro- 
tect the customer’s ears 
from the heat and noise 
produced by the drier. 
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Small Camera on Box Kite 
Gets Good Aerial Photos | ~ 


SOARING 500 feet above the ground on a | 
homemade triangular box kite, an inex- 
pensive miniature camera snaps remark- 
ably clear aerial photographs for Omar 
Gonzales, of San Antonio, Tex. Be- 
fore launching his kite into the air, 
Gonzales lights a slow-burning fuse 
which snaps the picture after an 
interval by severing a string and al- 
lowing a rubber band to throw the 
shutter release. A tiny flag then 
flutters to the ground as a signal 
that the photograph has been taken. 
The area to be snapped is controlled 
by maneuvering the kite, and spe- 
cial camera angles are obtained by 
the use of a wedge-shaped camera- 
mounting block. Two samples of , 
the aerial pictures are shown below. 


cece 






























Omar Gonzales with his "photo-kite."’ The 
camera, fastened on with rubber bands, is 
operated by means of a slow-burning fuse 


















The photographs above are enlargements of j 
aerial snapshots made by Gonzales, who is 
visible in each picture. At left, a balsa- 
wood wedge alters the angle of the camera 
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Mounted behind the truck cab, the pump 
supplies air through flexible tubes to special 
nozzles submerged in the fish-carrying cans 


Electric Pumps Supply 
Fresh Air for Fish 


During Transportation 





F THE 50,000,000 small fish being transplanted 
OC this year from hatcheries and dead waters to 
streams and lakes by California conservation officials, 
few will fail to survive the overland truck journey, 
thanks to a novel water-aérating system installed on 
each truck. The installation consists of a battery- 
driven air compressor, mounted directly behind the 
truck cab, which pumps a constant supply of air to 
a manifold. The latter then distributes the air through 
rubber tubes terminating at the bottom of each of 
the ten-gallon fish cans within the body of the truck. 
At the end of each tube, a special porous nozzle sprays 
the air through the water in the container, thus in- 
suring a continuous supply of oxygen to keep the 
water fresh at all times. With this new equipment, it 
is expected that only a small fraction of former 
fish-transporting losses will be suffered in the future. 


Shoe Gauge Gives Length and Width ail 








ACCURATE measurement of the length and 





: 
;- width of the foot, the most important factors ‘ \ 
{ in fitting a new shoe, is made by a new T- \ 
shaped foot sizer designed for shoe-store use. \ a 
Constructed of lightweight, plastic material, r\ 


the instrument has a sliding central scale to 
measure the foot length, and a flexible tape 
mounted on a spring roller to determine the 
width. One side of the device is used to 
measure the right foot of a customer, and 
the other the left, the same scale and tape 
being used for each foot. The tape is pro- 
tected with a special plastic varnish. The 
device is seen in use at the left. 
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WEIGHING more than ten ordinary auto- 
mobiles, a wrecking truck recently built 
at a cost of $15,000 by George C. Rubsch, of 
Los Angeles, Calif., can salvage and tow in 
the largest freight trucks and buses operat- 
ing on western highways. Rolling on ten 
tires, the unit can haul a wrecked vehicle 
3,000 feet up a hillside with its steel cable 
and winch, pick up a load weighing 75,000 
pounds, and pump inflammable car- 
goes of fuel from the tanks of gaso- 
line trucks which may have rolled 
off the highway. Receiving its orders 


Equipped for any emer- 
gency, the huge wrecker 
below can lift 75,000 
pounds with its crane 
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Giant Wrecker Tows Big Trucks 


from headquarters by radio, the crew can 
live for several days on emergency rations 
stored in a running-board container. An- 
chored in place when engaged in lifting and 
pulling operations, the giant wrecker carries 
fire extinguishers, and powerful searchlight 
for night work. Recently, it picked up 
heavily loaded truck and hauled the wreckag 
200 miles into Los Angeles. 















View of generator that 
powers lights, radio, and 
pumps for salvaging fluids 
from wrecked tank trucks 














‘Sky Railway’ Guides West Coast Planes 





PLANE MEADS SOUTH 
ON NORTH L440 OF 
NEW 4.4. RANG, 
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Almost like riding tracks, Los Angeles-bound planes 
now follow radio beams sent out by the powerful 
transmitter shown above. The drawing depicts a ship 
being guided across fog-shrouded hills to safety 
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ISING 125 feet above a twelve-acre, fenced- 

in field on the outskirts of Los Angeles, 
Calif., five steel towers are providing trans- 
continental airway pilots with “fog eyes” for 
landing under adverse weather conditions. 
This new airway radio station enables a pilot, 
for the first time, to hear the radio-range 
signals and talk over the airway telephone 
system at once. Continuous signals pierce the 
sky to the north, east, south, and west of the 
new station. Each “leg” of the range is aimed 
strategically to help lead pilots through 
passes in the mountains or to guide them di- 
rectly to the municipal landing field. The west 
leg of the range cuts knifelike across the 
runway of the airport. Pilots guiding thirteen- 
ton airliners through the sky on the west- 
ward run can now safely slide the great 
ships down into the Los Angeles basin even 
if fog hangs as low as 1,500 feet above the 
ground. Heading in on the northern leg of 
the range, the pilot flies eighteen minutes at 
120 miles an hour. He passes over the radio 
station at 4,000 feet, cuts east for four 
minutes, makes a U turn and passes above 
the station again at 1,200 feet, out of the fog 
and heading straight for the airport runway. 
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Skin-Tone Analyzer 
Selects Right Color 


for Face Cosmetics 


TO DETERMINE the exact 
cosmetic color that will best 
blend with individual skin 
tones, a novel analyzing ap- 
paratus has just been intro- 
duced for beauty-shop use. A 
complicated system of lenses, 
prisms, and a polarizing 
screen is used to throw a tiny 
rainbow of light onto the 
skin of a customer. Analysis 
of the basic color tone of the 
skin is then made by noting 
which shade of the spectrum 
is most absorbed and which 
is most reflected. 





Studying a beauty-shop client's skin before prescribing a cosmetic 


Hurdling Steer Takes Car in Stride 


GALLOPING across the arena on the end of _ air with one tremendous leap and hurdled his 
a stout cowboy rope, Silver Dollar, a prize half-ton weight over a parked automobile. 


full-grown white Brahma steer, 


provided This was no unrehearsed act, since the rare 


spectators at a California rodeo with one of animal is one of the few trained Brahma 
their greatest thrills as he took off into the steers in the world. 
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Not the beginning of a stampede. The rare white Brahma steer is simply going through his act at a rodeo 
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Movies Measure Brain Waves 


“BRAIN-WAVE movies” are being studied in 
a laboratory at Harvard University, Cam- 
bridge, Mass. Scientists there are seeking a 
method of detecting the coming of epileptic 
seizures days and even weeks beforehand. 
Electrical impulses given off by the brain 
alter with the condition of the patient, Dr. 
F. A. Gibbs and A. M. Grass report. By 
determining exactly how much energy there 
is in single brain waves as recorded on mo- 
tion-picture film, they hope to develop an 
exact method of diagnosing disturbances and 
to be able to note, at the very beginning, 
changes in brain-wave frequency which end 
in fits or seizures 


Effect of Locality on Cancer 


STATISTICS compiled by the U. S. Public 
Health Service indicate that environment and 
locality may play an active part in the oc- 
currence of cancer. Both in number of cases 
and in the type of cancer found, there is great 
variety in the different parts of the country. 
Rhode Island, for example, in 1937 had nearly 
three times as many cancer cases for each 
100,000 population as Arkansas had. States 
bordering the Great Lakes and those on the 
Pacific coast had a higher rate than that 
found for the country as a whole. Skin cancer 
is more prevalent in southern states than in 
northern states. In Atlanta, Ga., cancer of 
the lip was reported twice as frequently for 
white men and four times as frequently for 
white women as in Chicago, Ill. In the latter 
city, however, cancer of the digestive and 
of the respiratory systems was found to oc- 
cur twice as frequently as it did in the south- 
ern city of Atlanta. 
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Tests Show Ages 
at Which Heads 
Grow the Fastest 


DR. MARCUS S. GOLD- 
STEIN, of New York Uni- 
versity, New York City, 
after making measure- 
ments of more than 250 children, reports that 
the greatest head growth occurs between the 
ages of two and five. Increase in the length 
of the head drops off sharply from five to 
seven. At the age of thirteen, girls slow down 
in head growth, while boys take on a new 
spurt. Dr. Goldstein measured the heads of 
his subjects yearly until they were sixteen. 





Balloons Bring Heart Attacks 


BALLOONS, inflated within the stomachs of 
patients suffering from heart disease, have 
revealed valuable information about the re- 
lationship between the nerves of the digestive 
system and those of the heart. In a report 
to the American Medical Association, Drs. 
Lester M. Morrison and William A. Swalm, 
of Temple University, Philadelphia, Pa., ex- 
plained how patients suffering from three 
different forms of heart disease experienced 
attacks as soon as the balloons were inflated, 
and found immediate relief when the gas 
bags were deflated. Many heart attacks, the 
scientists suggest as a result of the balloon 
and other tests, may be caused by a dis- 
tention of the stomach resulting from eating 
gas-forming foods. 


A balloon inflated inside 
the stomach produces 
symptoms of heart attack 
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HEARTBEATS, recorded on phonograph rec- 
ords and amplified by loudspeakers, form one 
of the latest aids to studying cardiac ail- 
ments. Specialists at the George Washington 
University Medical School, Washington, D. C., 
are using the ‘‘canned heartbeats” for teach- 
ing and research as well as for diagnosis in 
individual cases. When employed in instruc- 
tion, the records can be played at will to 
show students how various ailments sound 
in the stethoscope. 





Swallowed before the 
throaf=closes, thread 
keeps a passdge-open 


Thread Opens Burned Throat 


SWALLOWING a twisted silken thread is 
recommended for patients who have had their 
throats burned by accidentally drinking 
caustic or acid fluids. The chemicals sear the 
inside of the esophagus, or tube leading from 
the pharynx to the stomach, and cause swell- 
ing which may close the tube and make it im- 
possible for the sufferer to swallow food. 
Healing burns may leave scars that will seal 
up the passage. Having the patient swallow 
the silken thread before the esophagus has 
1 chance to close, Dr. Porter P. Vinson, of 
Richmond, Va., reported recently, often aids 
in keeping the tube open during the early 
stages of recovery. Later, by means of long 
metal instruments, the tube can be stretched 
to provide a normal passage to the stomach. 
Che thread is kept in the esophagus until the 
stretching treatment begins. Dr. Vinson told 
f one patient whose esophagus had apparent- 
y been closed for eight years, but who re- 
xyained normal swallowing ability after re- 
eiving the thread treatment. 
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The physician can play 
heartbeat records over 





AT THE famous Mayo Clinic, Rochester, 
Minn., spectacular success has been obtained 
by the use of a new-type gas mask for ad- 
ministering oxygen to patients. Only the 
nose is covered by the mask, which fits snug- 
ly in place and is not uncomfortable to wear. 
The patient can eat, drink, and talk without 
removing it. The increased efficiency of the 
new device makes it possible to administer 
oxygen at from five to eight dollars a day, 
instead of from twelve to twenty-five dollars 
a day, the cost of using an oxygen tent. It 
also is expected to enable physicians to use 
helium more generally for the treatment of 
asthma, as it avoids waste of the precious 
gas. At the clinic, patients seriously ill with 
rheumatic heart disease, lockjaw, gas gan- 
grene, and shock resulting from surgery, 
have been aided in their fight for recovery by 
treatments with the new-type mask, which 
can also be used in private homes. 


ice Kills Taste of Medicine 


THE next time the doctor prescribes bitter 
medicine, rub ice on your tongue before you 
take it. Such is the surprising advice of Dr. 
Harold Tangl, of the University of Budapest, 
Hungary. The cold, 
he points out, will 
dull the 3,000 taste 
buds in the human 
tongue so they will 
fail to react to the 
medicine, which will 
have no more taste 
than would the same 
amount of water. 








Fans Make 
High-Speed Photos 


AT WORLD'S FAIR 


At this exhibit booth, 
omateur photographers 
can have the thrill of 
snapping a baseball as , 
it smashes a glass plate 
into hundreds of pieces 


Bye fans may 

have the thrill of 

taking their own stop- 

motion photographs, 

such as have been made 

famous by Prof. Harold 

Egerton of the Massa- 

chusetts Institute of 

Technology, at a high- 

speed photography ex- 

hibit sponsored by the 

Eastman Kodak Com- 

pany at the New York 

World’s Fair. Two fans 

at a time enter a booth and hold their 

camera lenses—stopped down to F/16 

and focused at fifteen feet—against 

weak correcting lenses mounted in holes 

cut in the wall. The purpose of the 

correcting lenses is to shorten the effec- 

tive focus of box-camera and other 

fixed-focus lenses. At a signal from 

the demonstrator, the fans open their 

lenses. In another moment, the demon- 

strator fires a spring cannon, which 

hurls a baseball through an eleven by 

fourteen-inch sheet of glass. As the 

glass flies into hundreds of pieces, two 

krypton-xenon flash bulbs flare up for Wow fans make 
1/100,000 of a second with an intensity stop-motion pic- 
4,000 times as great as that of summer __ tures with their 
sunlight. At a second signal, the camera own cameras. At 
fans close their shutters again, the the right is a 
intense, swift light having caught on — eee 
their film a picture of the speeding ball by page toca 
at the moment it struck and shattered jhe odd exhibit 
the glass into countless pieces. 
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Pumping the handles up and down is said to make a boat 
move three feet for every foot that the two paddles move 


* * = 
Hill's fishtail-drive model plane, 
| 5 ‘e | r | V e powered by two flash-light dry cells 


PROPELS BOATS and MODEL PLANES 


fornia commercial fisherman, has been 

observing and studying how the vibrat- 
ing tails of fish enable them to dart through 
the water at great speeds. He also noted that 
birds, with their flapping wings, were still 
more efficient in flight than the most modern 
of airplanes with fixed wings. Puzzling out 
the principles involved, Hill determined to 
‘ombine the methods of bird and fish, and he 
has finally developed an odd fishtail drive for 
propelling model airplanes, and boats rang- 
ing from toy craft up to vessels thirty-five 
feet in length. On tiny boats having a single 
rudder, Hill’s fishtail mechanism is vibrated 
back and forth by means of an ordinary door- 
bell buzzer, powered by two dry-cell bat- 


Fi: ten years, Arthur D. Hill, Jr., a Cali- 
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Arthur D. Hill, Jr., driving a canoe 
through the water at high speed with 
his strange device copied from a fish 


. 





teries. By reversing the rudder, the flutter- 
ings cause the craft to move backward. Dry- 
cell batteries also power the vibrating wings 
of Hill’s model airplane, shown in the photo- 
graph above. When suspended from the ceil- 
ing on a string, the little ship whirls around 
a circular course, its wings whirring so rapid- 
ly that they become invisible. For rowboat 
and canoe use, the inventor connects his fish- 
tail propellers to handles, which the operator 
pumps up and down. This is said to drive the 
boat forward three feet for every foot the 
power device moves. On small toy boats and 
planes, such as shown in the accompanying 
illustrations, the fishtail drives are made of 
wood and silk, while for the larger craft air- 
plane linen covered with creosote is used. 
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Wilburn Dowell Cobb dis- 
plays the mammoth pearl 
placed as it was found in 
the shell of a giant clam 












To the Mohammedan Dyaks, the nine-inch- 
long pearl resembled the face of Allah 


SOUTH SEAS ADVENTURER FINDS THE 


orld’s Largest Pear! 


PEN an atlas to a map of the South 
Seas and you will find Palawan, a 
long and slender island, stretching 
for nearly 300 miles down the western edge 
of the Sulu Sea. In one of its wild coves, 
some years ago, Dyak divers brought to the 
surface the world’s largest pearl. Shaped 
roughly like a human brain and weighing 
nearly fourteen pounds, this valuable oddity 


104 


of natural history has just been brought to 
the United States by Wilburn Dowell Cobb, a 
South Seas trader and explorer. 

The story of Cobb’s adventures in obtaining 
the pearl and the record of its tragic and 
dramatic discovery form a tale such as Kip- 
ling or Conrad might have told. Palawan is 
still the home of wild tribes that hunt with 
poisoned arrows. King cobras, the most dead- 
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Crossed spears guard this Malay chief from the "evil 
eye’ of the camera as he lets Cobb take his picture 


ly snakes on earth, slide through its jungle 
vegetation. Malay pirates, distinguished by 
their red sarongs, prey upon boats from near- 
by, smaller islands. Only on Palawan grows 
the strange and deadly vine from which Dyak 
hunters obtain the poison for their arrows, 
Malay tribesmen from far 
and near come to the island 
to obtain the drug. 

In the summer of 1934, 
Cobb set sail from Manila, 
in the Philippines, cruising 
south in a homemade sail- 
ing craft, trading for rattan 
and copra and exploring the 
wilder parts of Palawan as 
he went. Near Boligay, 450 
miles south of Manila, he 
first heard the story of the 
giant pearl. 

Several years before, half 
a dozen Dyaks had been div- 
ing for shellfish when one 
of the men failed to come to 
the surface. Investigation 
showed that a thing had 
happened which is contin- 
ually dreaded in this part 
of the world. On the bottom 
of the bay, a giant clam, 
weighing more than 250 
pounds, had clamped the 
two halves of its great shell 
on the foot of the unfortu- 
nate diver, holding him as 
though in a steel trap. In 
recovering the body, it was 
necessary to raise the clam 
to the surface. When the 
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natives broke open the shell on shore, they 
found inside it the gigantic pearl. The many 
convolutions on one side of its surface ap- 
peared to the Mohammedan Dyaks to repre- 
sent the face of Allah. The prize became the 
property of Panglima Pisi, the most powerful 
chieftain of the region. 

Three years later, Cobb made another 
voyage down the Palawan coast. At Boligay, 
he learned that Panglima’s son was dying of 
malaria. Quinine, which was being used in 
an effort to save his life, was having little 
effect. In his ship’s medicine cabinet Cobb 
had the malaria-conquering drug, Atabrine. 
He offered his services to the old chieftain, 
who gave him free rein in treating his son. 
The drug produced an almost miraculous 
change. In a few weeks, he was able to take 
daily salt-water swims with Cobb. When the 
patient had recovered completely, Cobb 
boarded his vessel to sail away. Just before 
he left, Panglima called him aside and told 
him he had vowed to give him the most val- 
uable thing he owned, the great pearl, if he 
was successful in curing his son. 

So, when Cobb returned to Manila in the 
fall of 1937, he brought with him the hugest 
pearl known to science. Since its recent ar- 
rival in the United States, it has attracted an 
ever-increasing amount of scientific interest 
in various circles. (Continued on page 228) 





Here the explorer is shown with a group of the Dyaks who found the gi- 
ant pearl. He shaved his head to protect himself against pigeon lice 
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You re Right! 
It's All Done 
with Mirrors 
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SING two circular mirrors facing each other at a dis- 
U tance of four feet, Harold A. Soard, an amateur photog- 
rapher, of Oklahoma City, Okla., produced the arresting 
camera shot shown above. The mirrors multiplied the image 
an indefinite number of times and produced the tunnel effect, 
tapering into the distance, which has been caught in the 
photograph. The camera was stationed slightly to one side 
so its reflection did not appear in the picture. 
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By BERTON BRALEY 


Those who “go places” 
Know places to go, 
Whether their pace is 
Swift-footed or slow. 
They are not haunted 
By doubtings, but they 
Travel, undaunted, 
Their confident way. 


No one will wind up 
Successfully, who 
Can’t make his mind up 
On what he would do; 
Fix your selection 
Of goals in your nut, 
Go that direction 
And nowhere else but! 


Vim, vigor, vision, 

Brains, brilliance, and such, 
Lacking decision 

Won't get a man much; 
Don’t shilly-shally 

But know what yow’re at, 
Pick your own alley 

And bowl ’em down that! 


Few men, if any, 
Get far when their stunt’s 
Traveling many 
Directions at once; 
Choose your route—take it 
Straight through to the end. 
Sure, you can make it, 
And—luck to you, friend! 



































Monk Cavorts to Radio Swing 


TURNING a crank for ten or twelve hours a day got 
to be too much like work for Carmen Armenti, a 
Cleveland, Ohio, organ grinder. So now he walks his 
rounds with his pet monkey and a portable, battery- 
operated radio mounted on a stick rest and hung ona 
strap slung around his neck. Flipping a switch, Ar- 
menti says, is easier than pumping that hand crank. 
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Rubber pads on the metal bar press against the tub 
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Mechanical Fingers 
Tie Up Packages 


FROM twenty-five to thirty-five 
packages can be tied with string 
within one minute by a novel ma- 
chine recently introduced. A dream 
come true for wrapping-counter 
clerks, the apparatus handles pack- 
ages of various sizes without danger 
of breakage, and finishes the opera- 
tion with a firm knot. In use, the 
machine works so fast that it is al- 
most impossible for the eye to fol- 
low its movements. It is pictured 
about to tie two boxes together. 





Binding two boxes together with the tying 
machine. It finishes up with a firm knot 


Safety Belt Moors Baby 
in the Bathtub 


IT’S dangerous to leave a small baby unat- 
tended in the bathtub, and yet, when the tele- 
phone rings or the doorbell must be answered, 
it is sometimes inconvenient not to be able to 
do so. Carl H. Fischer, a Council Bluffs, 
Iowa, engineer and father of three young- 
sters, solved this problem with the ingenious 
device pictured at the left. The baby is 
strapped in a harness that is attached to a 
metal bar. When the bar is turned, rubber 
pads threaded to the ends press tightly 
against the sides of the tub and hold the 
safety bar firmly in place. 
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Electric Cap Treats Hair and Scalp 


TO STIMULATE scalp circulation and beautify the hair, an 
electrically heated cap is now available. A cream embodying 
ingredients said to be similar to those present in normal skin 
is applied to the scalp and then “baked in” by the cap’s heat- 
ing element at slightly higher than body temperature. 


Tiny Pipes Form Unusual Bracelet 


MADE UP of a group 
of miniature smoking 
pipes, comparable to 
conventional pipes in 
every detail except size, 
a “charm bracelet” 
owned by a New York 
tobacconist is pictured 
in the photograph at the 
rightin comparison with 
a standard-sized pipe 
made of a special wood 
and valued at $100. 


Hobbyists Collect 3,000 Rope Knots 


MORE than 3,000 knots and other items of 





ages. Graumont started his collection as a 





ropework, of almost every conceivable va- 
riety, are included in a remarkable rope col- 
lection made by Raoul Graumont, a French 
seaman, and John Hensel, a Danish-Ameri- 
can sailor. Said to be the iargest collection 
of its kind in the world, the specimens in- 
clude fancy ropework of almost unbelievable 
intricacy, made by sailors on long ocean voy- 





Raoul Graumont peers through a 
ropework picture frame he made. 
At right, he and John Hensel are 
shown beside their knot display 
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boy sailor twenty-five years ago, and com- 
bined it not long ago with the specimens col- 
lected by Hensel, whom he met when the 
latter signed on Graumont’s ship at Alexan- 
dria, Egypt. The collectors themselves are 


ropework creators, running up in only one 
week such painstaking items as a lady’s rope 
handbag that contains 35,000 knots. 












In training a dog to walk at heel, use the left 
hand as a guide while working the leash with the 
right. This keeps the dog from becoming hand-shy. 
At right, teaching him to sit down on command 


HESE dogs,” the owner said apologeti- 
cally, “are seventeen years old. I don’t 
suppose you can do anything with 
them.’”’ I examined her Irish setters and 
played with them a few minutes on my train- 
ing field at Van Nuys, Calif. ‘They seem in 
good health and high spirits,’’ I told her, “and 
I'm sure their age will not prevent them from 
learning.’’ Two months later, the setters were 
following obedience commands and perform- 
ing a few simple tricks of which their mis- 
tress had thought them wholly incapable. 

In twelve years I have trained more than 
500 dogs, some for obedience and protection, 
others to take intricate parts in motion pic- 
tures. No two were alike, yet all have been 
able to learn new tricks regardless of age. 
Two important facts must be remembered, 
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You CAN Teach 


A Famous Trainer Tells You How To Educate 


Your Pet for Obedience and for Protection 


By ERNST RETZLAFF 


however: dogs should be handled as _ indi- 
viduals, and their training must be conducted 
in logical sequence, each step being woven 
into the preceding one exactly as you would 
forge links in a chain. 

Any dog may be taught obedience. Those 
possessing natural ability for fighting can 
learn to protect the home and their owners. 
These include the working breeds, as the great 
Dane, St. Bernard, giant schnauzer, shepherd, 
Doberman Pinscher, collie, and Airedale. The 
English bull, while a great fighting dog, never 
lets go once his teeth fasten into flesh and 
thereby becomes easy prey for a knife or gun. 
All these become proficient climbers and 
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jumpers, important attributes in any dog 
kept for protection. 

From the beginning, require strict 
obedience. You may have to shout at your 
dog, or he may respond to a whisper. I 
have known dogs to become cowards when 
addressed for a while in loud tones. Your 
dog always should walk at heel, on the left 
side, because the average person wields a 
weapon with his right hand, and in case of 
attack the animal can leap directly at the 
right arm and hand without crossing be- 
tween your adversary and you. 

It is better to start the work indoors, to 
avoid distractions. Lead the dog around 
the room, never permitting him to move 
ahead of the knee nor drop behind the heel. 
Hold the left hand alongside the trouser 
leg, using it as a guide for the leash, which 
will be worked by the right. Thus the dog 
does not associate pressure on the collar 
with hand movements. I have known dogs 
to become hand-shy, much as many of 
them are known to become gun-shy. 


If the dog starts to 
get up, take a step 
toward him and give 
the command "hold!" 
The splendid action 
photograph at right 
shows the author's 
police dog clearing 
the hurdle in train- 
ing for a movie job. 
Branches placed by 
the crossbar teach 
him to jump hedges 
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To show him what “lie down" means, place your left hand 
on his back, pull out his front feet, and push him down 


When the dog ceases to pull on the lead and 
begins to follow correctly as you turn, teach him 
to sit. Stand the dog on your left, hold the leash 
in the right hand, place the left hand immediate- 
ly forward of the hips and, while holding the 
collar up, press the fingers in and the hand down. 
Always give the command, “‘sit,”” as you apply 











For training in wall-jumping, start with a low barrier and 
gradually increase the height. When the wall gets too high 
for jumping, the dog will pull himself over as shown above 






















the gentle pressure to his back. 

Make sure the dog remains seated 
when friends approach, for they never 
appreciate a ‘jumper.’ Shortly you 
will find him sitting without command 
whenever you stop walking. If the 
dog tends to leap at visitors, when you 
halt with him at heel bring the right 
foot back of your left leg and press 
down on his back. Use the side, not 
the toe, for the object is to surprise 
aiid not to injure him. 

To teach a dog to lie down, bring 
him to the sitting position and lay 
your left hand over his back directly 
ahead of the saddle. Pull out the 
front feet with the right hand and 
press down with the left, repeating 
“lie down” several times during the 
action. When your dog understands 
the meaning of “lie down,” you may 
teach him to remain in place for in- 
definite periods. Have him lie down, 
then take two steps backward, and as 
you repeat the command, walk back- 
ward in an ever-widening circle until 
at last you are moving in a complete 
twenty-foot circle around the dog. If 
he arises, take a step or two toward 
the dog and emphasize the command. 
Repeat this performance until you dis- 
appear from his view. When sitting, 
the dog should be alert for your re- 
turn. While lying he should relax. 

The obedience course completed, 
put your dog ‘over the jumps.” Start 
with a crossbar two feet high. First, 
step across the bar yourself. The dog 
will follow. Then stand aside, 
and lead him over. He’ll try to 
walk across, but, finding the 
bar slides uncomfortably down 
his chest, thereafter will jump. 


This cocker spaniel 
is getting a lesson 
in climbing a lad- 
der. After he has 
mastered a simple 
climb, the ladder 
is shaken to give 
him confidence in 
mounting structures 
that are not firm 
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Gradually raise the jump at six-inch inter- 
vals, calling him over as you stand alongside. 

After a few rehearsals, lower the bar, re- 
move the leash, and the dog will jump when 
-alled. From here move to the wall jump if 
you wish, starting low and adding boards. 
When the wall’s height passes the dog’s abili- 
ty to leap upward, he will run up the side, 
grasp the upper edge with his paws, and pull 
himself over. Now he’s beginning to learn 
wall-scaling. 

Climbing ladders should be included in the 
training of any protective dog. Not solid lad- 
ders, but those which tremble and shake. For 
this purpose, it is a good plan to construct a 
small platform, with six-foot ladders leading 
up and down on two sides. Coax the dog up, 
permit him to rest on the platform, lead him 
down. Thus he acquires confidence. After a 
few trials, shake the platform gently, then 
vigorously, as he climbs and descends. 

A dog so taught will protect your home, 
but what about safeguarding your person? 
One final step, and he will be ready. 

Tie the dog to a chain, preferably in a cor- 
ner. Tease him with a sack until he grabs it. 
Let him pull it from your hand, so he will 
think he has won the battle. As he tugs again 
ind again, threaten him with a stick. Now 
wrap the sack around your right hand and 
arm, making sure the flesh is adequately pro- 
tected, but keep the sack loose so the dog will 
grasp only its folds. Push your arm into his 
mouth as he growls, permitting him to pull 
briefly. 

When he becomes quite confident of his 
fighting ability, remove the chain and tie the 








Sonny, the author's police dog, rests between jumps 


dog to a leash, which you hold as an assistant 
“rushes” you. At first, the attacker backs 
away when the dog resents his appearance. 
Finally, the dog and his prey close in, the 
latter waving his stick as the dog grasps his 
protected arm. 

At the height of the dog’s excitement, call 
him off, pulling the leash at the same time. 
Unless he responds, slowly at first and later 
instantly, he has not been trained thoroughly 
in fundamental obedience. Eventually, how- 
ever, the dog will defend you against all 
comers if danger threatens, but will drop that 
defense the instant you call him off. 





Protection training teaches the dog to battle intruders. At the start, chain him in a corner and let him 
tug ata sack held in your hand while you threaten him with a stick. Later, wrap the sack around your arm 
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Ready to row places and 
shoo things—aside!l A 
young couple test out a 
new exerciser: a mobile 
whirligig rowing machine 


Novel Rowing Car Provides Good Sport 


WHAT this country needs is an exercising 
machine that will provide good sport as well 
as build up muscles and tear down excess 
avoirdupois. At least that is the belief of the 
New York manufacturer of the novel whirli- 
gig car shown above. Circular in shape, the 
two-passenger vehicle is provided with oar- 
like handles connected by gears to the car’s 
wheels. By rowing, the car can be propelled 
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either forward or backward, and the power 
required to move it may be varied to make 
the exercise more or less strenuous. Because 
the exerciser may spin off a straight course 
if the two rowers do not pull evenly on their 
respective oars, the car which is of particular- 
ly sturdy construction, is provided with an 
encircling rubber safety bumper to cushion 
any minor collisions. 
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OVER forty feet long, a curious barge re- 
cently launched in Nassau, in the Bahama 
Islands, will carry a long flexible submarine 


tube down which cameramen and scientists 
will descend to a glass- windowed metal 





Flipping the pages gives the moving-picture effect 
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sphere where they will photograph and study 
undersea life. Built for J. E. Williamson, 
noted underocean explorer, the barge hauls 
the tube and sphere along through the depths 
as its motors propel the craft. 


Moving Pictures in Books 
Teach Athletes Technique 


PICTORIAL as well as written explanations 
of the fine points of various track sports are 
graphically presented in a series of novel pic- 
ture books recently published. In the volume 
covering the technique of the pole vault, for 
example, photographs reproduced on the 
right-hand side of each right-hand page give 
the student a moving picture of a champion 
vaulter in action as the pages are flipped with 
the thumb. The text printed alongside of the 
photographs analyzes each phase of the vault, 
and provides hints on technique, training, 
equipment, exercises, and other important 
factors in learning how to become an expert. 
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A scene in Blochman City. Boys and 
girls built the ten buildings and 
laid the six streets of the "town" 


HEN the student citizens 
of Blochman City, Calif., reach ma- 
turity, they already will have re- 
ceived through practical, everyday 
experience a working knowledge of 
banking, storekeeping, public health, 
law enforcement, modern housing, 
tax assessing and collecting, museum 
management, and—last but scarcely 
unimportant—-street cleaning. 

Blochman City, perched on a hill- 
side in Cat Canyon, fifteen miles by 
a winding road from Santa Maria, 
represents a project started eight 
years ago by Mrs. Bina L. Fuller, 
principal of an unusual country 
school. 

In this period, the model town has 
evolved as a complete entity em- 
bracing ten buildings, from florist 
shop to city hall, and wide streets, all 
laid out and constructed by the 
children. The city represents Mrs. 
Fuller’s idea of “practical educa- 
tion’”’ by which the pupils of Bloch- 
man School learn each year some- 
thing of the problems they will face 
as grown-ups. 
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The model city pays its workers in stage money. At the 
bank they can keep checking accounts and obtain loans 
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The city organization and the chamber of 
commerce are the school’s principal activi- 
ties. Mayor and council, elected by popular 
vote, oversee all city work and the chamber 
of commerce conducts the projects. Every- 
body receives a salary, depending upon the 
work and responsibility. Tax assessor and 
collector receive $100 annually, the mayor 
$500. Pay day comes once a month. Money 
collected by the children may be stage money 
to you and me, but it purchases lots, build- 
ings; and stocks of goods for them. One may 
acquire property individually or jointly with 










Every morning, before tackling their problems in 
economics and government, "citizens" salute the flag 























his friends, buy and sell at will. Each property 
owner pays taxes, may borrow at the bank, 
renew the note provided interest payments 
are met. Each lot owner must pay two dol- 
lars monthly for water. 

For fifteen years Mrs. Fuller has been 
teaching Cat Canyon youngsters the dangers 
of climbing near-by oil derricks and the ad- 
vantages of book learning. Early she became 
convinced that rule-of-thumb instructional 
methods could be vastly improved. “One 
project, directed by the children and em- 
bracing mathematics, history, English, civics, 


A Novel Experiment in Education 
Prepares Growing Boys and Girls 
for Modern Life and Citizenship 


By JOHN E. LODGE 


This model sawmill was 
built by the boys in a 
study of wood, and has 
been exhibited at sev- 
eral fairs in the West 


History comes to life 
in the relics gathered 
in the town museum at 
left. Like all other 
buildings in the model 
city, it was construct- 
ed by the students in 
odd hours after school 
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and sociology is worth more shop 
than a thousand recitations,’ Bi 
was the way she reasoned. Slow- Bart 
ly the project method evolved in proj 
her mind, and one day she boar 
sprang the idea of a city on the “T 
youngsters. pare 
Scarcely had she dropped the isn’t 
hint before the idea was gather- “C 
ing momentum. “We cannot N 
take the children to the city,” cert: 
she told neighbors, “but we grac 
should bring the city here and the 
give them some idea of what sixt? 
they will face when they start to builk 
work.” During a summer vaca- cour 
tion Mrs. Fuller laid the scheme curt 
before John Williamson, presi- und 
dent of the Palmer Stendel Oil eral 
Corporation, which owns the amo 
property on which Blochman that 
school is located. “They can man 
have all the land they need,’ he ques 
promised. W 
Before Williamson could mig 
change his mind, the boys were duce 
helping survey a plot containing City 
20,000 square feet, and when son, 
school started in the autumn Je 
they were spreading gravel, lay- hill 
ing out twenty-four small lots, assU 
grading six streets, and ham- olde 
mering nails into the studs and anc 
beams of the first building. shov 
A contractor showed them Am 
how to lay mudsills and erect tlen 
the frames. Thereafter the boys and 
took care of major construction, fron 
the girls nailing on siding. Fol- 
lowing completion of the single- 
room city hall, up went the real- 
estate office, museum, hospital, 
model home, bank, store, florist 








A closed meeting of the city council discusses the grave problems of municipal administration 
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shop, and, finally, their own health center. 

Business men in Santa Maria and in Santa 
Barbara, seventy miles distant, heard of the 
project. One volunteered a quantity of wall 
board. This gave Leonard Calderon an idea. 

“If people send us things, and we tell our 
parents about them—well, that’s advertising, 
isn’t it?’ he asked Mrs. Fuller. 

“Certainly,” she agreed. 

Next day five letters, scrawled in the un- 
certain penmanship of sixth and seventh- 
graders went out on the noon mail. Three of 
the requests bore fruit within a week, when 
sixty sacks of cement were delivered by three 
building-supply establishments to the little 
country school. That cement shortly supplied 
curbs for the streets, and enough is yet stored 
under a table to keep them in repair for sev- 
eral years. Those successful letters were 
among the first of hundreds so convincing 
that only once in the intervening years has a 
manufacturer turned thumbs down to a re- 
quest. 

When I suggested a tour of the city that I 
might inspect the buildings, Mrs. Fuller intro- 
duced me to the president of the Blochman 
City Chamber of Commerce, Miss Jeanne Wil- 
son, now twelve and a seventh-grader. 

Jeanne led the way down- 
hill to the city with a self- 
assurance lacking in many 
older persons of my acquaint- 
ance. In the museum she 
showed me clay pipes from 
America’s first English set- 
tlement at Jamestown, Va., 
and a rock recently received 
from St. Augustine, Fla., the 
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first white settlement. We popped into the city 
hall, where I glanced through the mayor’s 
files; into the store, stocked with scores of 
items gathered from the four corners of the 
nation; into the health center, where Nurse 
Norma Stevenson gives first aid; the florist 
shop, fragrant with begonias and trailing 
vines; the bank, whose wares are made avail- 
able by the cashier and teller to those main- 
taining sound credit. 

While I was at the bank, John Tarter came 
up to whack a slice off his loan. ‘What did 
you borrow this money for?’’ I asked. John 
gave me a little lesson in economics: ‘““When 
you want to buy a lot, house, or building, and 
you need money, you come to the bank for it. 
George Burger and I hought the Bureau of 
Information January 5, 1938, for $2,000. 
George paid $1,000, and I put up $1,000. But 
I didn’t: have that much, so I borrowed $500. 
I still have four months to pay up my note. 
I’m sure the bank will renew it, because I 
always pay my debts. Then George and I can 
improve the building and sell it next year for 
more than we paid. You know, the more you 
improve your property, the more you get 
for it.” 

Mayor Janice Sturgeon, also of the seventh 
grade, and Jeanne are proprietors of the gen- 
eral store. All items on their shelves are 
contributed by “advertisers.” On certain days 
they stand behind (Continued on page 226) 






This log-cabin model represents an early 
stage in the evolution of housing. Its con- 
struction followed that of a model tepee 


After a visit to a near-by oil field in 
which they studied the wells at first 
hand, the boys built this working model 
of a derrick, complete in every detail 
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Cancer growth spreading in tis- 
sue, as filmed in action through 
the microscope. At the right is 
the mechanism that snaps pictures 
at intervals to record movement 


By 
ARTHUR C. MILLER 
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ITH deadly microbes as act- 
ors, scientists in a New York 
University laboratory are 
making unique lapse-time microscope 
movies which promise to contribute 
valuable aid in studying the mystery 
of cancer and other dread diseases. 
By applying the technique of the 
cameraman who snaps a series of pic- 
tures at regular intervals to produce 
a movie of an unfolding rose or lily, 
Dr. Robert Chambers and his associ- 
ates are obtaining films that show the 
development of germs and tissues. In- 
stead of a series of static photographs 
made through the microscope, their 
method records activity—impossible 
to see with the unaided eye—in con- 
tinuous, smooth-flowing action. Medi- 
cal men watching the completed mo- 
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vies are thus enabled to see develop- 
ments, which often require days and 
even weeks, taking place before their 
eyes in a few moments. 

To achieve this result, an intricate 
automatic apparatus had to be devised 
in the laboratory. A thirty-five-milli- 
meter movie camera is fitted to the eye- 
piece of a powerful microscope. Be- 
neath the lens of the microscope, slides 
holding microbes or bits of living tissue 
are placed in a concentrated beam of 
light projected upward by a tilting mir- 
ror. To prevent heat from the beam 
killing the microbes on the slide, the 
light is passed through two cooling cells. 

A diaphragm, similar to that on an 
ordinary camera, controls the size of 
the beam and a rotating disk, suggest- 
ing a pie with a section cut out, de- 
termines the exposures of the individual 
frames of the movie. The mechanism 
can be adjusted to give exposures over 
a wide variety of time lapses. One hun- 
dred frames a second can be snapped 
automatically with the apparatus run- 
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How the camera, microscope, and operating mechanism are assembled. 
The film record is made automatically, at any speed that may be desired 
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Dr. Robert Chambers focusing 
the microscope, above which the 
motion-picture camera is seen 


ning at top speed. At the 
other extreme, one frame 
every half hour is recorded 
on the film. 

cach time the disk rotates 
once it closes’ contacts 
which set a second electric 
motor running to move the 
film in the camera one frame 
ahead. At the same time, 
an ingenious clock arrange- 
ment automatically _indi- 
cates the exact time the pic- 
ture was taken. Virtually 
without attention, the ma- 
chine completes its scien- 
tific record of the invisible 
action taking place on the 
slide of the microscope. 
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Danger Line Shows 
When Tire Is Ready 
To Take New Tread 


WHEN the tread of a tire 
of new design has worn down 
until the body of the tire is 
in danger if it is not re- 
treaded, a red line appears 
as a warning signal. The red 
indicating line is located be- 
tween the tough outer tread 
and the inner compound 
which is made particularly 
adaptable to retreading. A 
new tire and one worn to 
the danger point are shown 
in the illustration below. 


Blowing Giant Bubbles Is His Hobby 


3LOWING giant soap bubbles is the hobby of Robert F. 
Warham, of Piedmont, Calif. He has been at it for twenty 
years and under favorable atmospheric conditions has pro- 
duced a bubble nine feet in circumference. He is shown above 
with a bubble-blowing machine he has perfected. Thought 
to be the only one of its kind, it has twelve mechanical pup- _Note the dotted line on the worn 
pets which dip into soapsuds and blow bubbles. tire showing it needs retreading 


Children’s Roller-Book 
Has No Pages To Turn 


PROVIDING children with a “movie in a 
box,” a new type of roller-book has been 
placed on the market by a Syracuse, N. Y., 
publisher. The 2,000 square inches of 
words and pictures are printed on a roll 
so there are no pages to turn. The con- 
tinuous roll is permanently mounted in a 
box on the sides of which are knobs for 
bringing the various sections of the strip 
before the window in the front of the con- 
tainer. Two inches thick, the roller-book 
measures eight and a half inches in height 
and five and three quarter inches in width. 
Pictured in use at the left, the roller-book 
is considerably lighter in weight than an 

Turning knobs on the side moves the story past a window ordinary one of the same size. 
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Two persons can ride on this combination 
bicycle, scooter, and sailboat. Made from 
the framework of a tandem bicycle, it is 
capable of high speeds on hard-packed sand 


Here the builder is rigging the bike 
for a sail. The operator maneuvers 
his odd vehicle by means of control 
lines that run over pulleys and ter- 
minate at the handlebars in easy reach 
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Sailbike 


PROPELLED BY WIND, 
ODD BEACH VEHICLE 
GIVES THRILL RIDE 


Wiese a over hard- 
packed sand at high 
speeds, an odd vehicle de- 
signed and constructed by a 
European inventor combines 
features of a bicycle, a scoot- 
er, and a sailboat. Starting 
with the framework of a 
tandem bicycle, the inventor 
joined the front and back 
wheels with a tubular steel 
framework that supports a 
wooden, scooterlike platform 
into which was stepped a 
wooden mast. The latter is 
braced by steel tubes, two of 
which terminate at the hub 
of the rear wheel. A mainsail 
strengthened by six battens 
was then attached to the 
mast, with its control lines 
running over pulleys and ter- 
minating at the handlebars 
of the sailbike. 








Birds’ growing on a bush. This is the 
Australian bird plant with its seed pods 


DDITY plants from all 

over the world grow in 

the curious gardens of 

Hyman Weinstein, at 
Massillon, Ohio. During the past 
dozen years, Weinstein, a travel- 
ing man, has collected botanical 
curiosities as a hobby. His strange 
assemblage now includes upwards 
of 100 unusual members of the 
vegetable kingdom. 

Sensitive plants which fold up 
and apparently wilt and die if 
touched; strawberries without 
runners; a plant from Hungary 
which produces a lawn that never 
requires mowing; an Australian 
vine with seed pods shaped like 
birds; all are to be found growing 
in the Massillon gardens. 

Carnivorous plants which catch 
and consume insects have, of 
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By WALTER E. BURTON 





Hyman Weinstein exhibits a curious insect-eating cobra plant 
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No more lawn mowing, if your yard is 
planted in this "mowerless" grass. It 
forms a dense turf close to the ground 





Leaves of the life plant, at left, will sprout new plants if they 
are removed from the stem. At right is the runnerless strawberry 





course, a prominent place in Weinstein’s col- 
lection. These include the Venus flytrap and 
various pitcher plants, one shaped like the Weinstein gets his odd plants in a variety 
reared head of a cobra. Some of these meat of ways. He orders some through nursery- 
eaters, when they cannot get.a sufficient num- _ men, he trades some of his curious specimens 
ber of insects, have to be fed bits of raw beef- for others, he obtains seeds by writing to 
steak. members of the U. S. diplomatic service in 

Another curiosity is known as an artillery far-away countries. At the present time, he 
plant. It gets its name from its habit of be-_ is on the trail of a botanical freak known as 
having like a miniature field battery in the a gas plant. It gives off an inflammable oil, 
spring. When the pollen is ripe, the flowers which has an odor resembling lemon, in such 
suddenly seem to explode, throwing out the quantities that when a match is held near it, , 
pollen in a cloud of dust like powder smoke. the whole plant seems to burst into flame. 





. 








Converted Car Motor 
Powers an Airplane 


AFTER years of experimenting, 
Charles Ferraro, a Minneapolis, Minn., 
aircraft designer, has succeeded in 
converting a Model A Ford automo- 
bile engine into an air-cooled power 
plant for use in an airplane. Installed 
in Ferraro’s homemade cabin mono- 
plane, the converted engine weighs 
only 190 pounds and spins the propel- 
ler at 1,725 r.p.m. on the ground. To 
convert the water-cooled power plant, 
Ferraro cut long holes in the water 
jacket and attached finned aluminum 
castings to the front, rear, and sides 
of the motor. Oil from the pan is 
passed through the block to transfer 
the heat from the cylinder walls to 
the finned castings. These castings 
are inclosed and air is forced through 
the fins for cooling. A kit of instruc- 


tions and parts has been prepared  podel A Ford motor adapted for use in a plane. To make it 
which, it is said, enables anyone handy air-cooled, holes were cut in the water jacket and aluminum 
with tools to make the conversion. fins added. Upper picture shows a plane in which it is used 
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Miners Get Baths for Health 





MINERS in an English colliery are now provided with a 








therapeutic bath for the treatment of ailments prevalent Ime 
among underground workers. In the photograph below, 

a miner is shown operating a tap which controls the flow H 
of compressed air into the water of his bath. 
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Slide Rule Guides BI 

Presiding Officer | 
ANSWERS to more than 300 

questions in parliamentary pro- F¢ 

cedure are provided by an in- blinc 

dicator recently developed to aid York 

club officers in conducting meet- ASSC 

ings. A rectangular slide moves avai 

up and down in an envelope print 

marked with proposals most Com 

often made by members. The is de 

inner slide is adjusted for the Brai 

proposal under consideration, maj 

and the proper procedure is read phot 

on the line of the slide just above shov 





the top of the envelope. 






Test Liquid Coal 
as Fuel for Cars 


“LIQUID COAL,” a new motor 
fuel developed under the direc- 
tion of Dr. Francis W. Godwin, 
of the Armour Institute of 
Technology, in Chicago, IIL, 
(P.S.M., Sept. ’39, p. 226) is 
being tested as an economical 
substitute for gasoline. Forty 
percent coal and sixty percent 
cheap range oil, the mixture is 
only half as expensive as regu- 
lar gasoline. No change in the 
motor is required except re- 
moval of a fine screen from the 
carburetor. 













Dr. F. W. Godwin pouring liquid coal into the improvised fuel tank 
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Optical Illusion 


Improves Visibility of : 


Highway Markers 


OPTICAL illusions are now being 
turned to the cause of highway 
safety with the recent development 
by Frank McLaughlin, a Chicago, 
Ill., industrial designer, of road 
signs that are said to have a three- 
dimensional effect, although they 
are actually stenciled flat on the 
pavement. Designed according to 
a mathematical formula that ap- 
plies to each letter of the alphabet, 
the sign’s property of seeming to 
stand up away from the street 
makes it visible to motorists 150 
feet farther away than conven- 
tional road markers. 


Blind Get Fair Map 
Printed in Braille 


For the benefit of the numerous 
blind persons visiting the New 
York World’s Fair, the New York 
Association for the Blind has made 
available a map of the exposition 
printed in raised Braille characters. 
Complete in every detail, the map 
is designed for use with a special 
Braille guidebook describing the 
major points of interest. In the 
photograph below, a blind visitor is 
shown “reading” the special map. 








Nv 


One of the Braille maps which now assist 
blind visitors at New York World's Fair 
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Their shape makes the stenciled letters appear to be standing up 


Pressure Oiler for Gun Barrels 


GUN barrels are said to be made rustproof by a 
special pressure applicator similar to an automobile- 
greasing gun. Designed to clean and preserve any style 
of small arms, and fitted with a tip for handling all 
bores up to .45 caliber, the nozzle of the device is in- 
serted into the barrel of a gun, where it forces an anti- 
rust liquid into every crevice throughout the length of 
the gun bore. One filling services several rifles. 





Forcing antirust liquid into a gun barrel with the applicator 
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Robert C. Heinze at 
work in his studio. 
His skill in restor- 
ing old photographs 
has won him a rat- 
ing as one of the 
top-notch artists in 
an odd profession 


guerreotypes, broken glass negatives, faded and 

mutilated photographs on which the subjects were 
hardly recognizable, have poured into the studio of 
Robert C. Heinze, New York artist and photographer. 
In a few days or weeks they have gone out again, each 
accompanied by a remarkable blemish-free copy, often 
as good as or better than the original when it was new. 


- OR more than forty years, old tintypes and da- 
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HERE'S A SAMPLE OF ae #7, ~« =f a a this 
HIS WIZARDRY See ‘i Sik a ae oe one 
The original above is a Ne — 
battered ambrotype, a 
photograph on glass. An 
enlarged copy, printed 
for better contrast, is 
made and the scratches 
are all filled in with 
the white water color 
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Most of Heinze’s business comes from 
friends and relatives of persons who have 
died, leaving behind no pictorial remembrance 
of themselves save some faded old photo- 
graph, or a group snapshot in which the sub- 
ject is almost too tiny to be made out. Often 
Heinze is requested not only to restore a por- 
trait, or to make an enlarged portrait of an 
individual who first must be isolated and lifted 
from a group, but actually to change the fea- 
tures or clothing of subject. An arm, a leg, 
or even half a face may have to be restored. 
Changing a person’s clothes is accomplished 
by appropriating the desired type of clothing 
from another photograph, applying it over 
the clothing of the original, and then re- 
photographing the result. 

Amazing as are many of Heinze’s restora- 
tions, his methods and materials are simple. 
A few water colors and brushes, an air brush, 
and an ordinary copying camera, are his chief 
tools. The “secret” of his results is merely 
a matter of artistic ability combined with 
painstaking care. 

Heinze never works on the original 
print, but starts by making a photo- 
graphic copy of it. In the example il- 
lustrated, the original is a small glass 
ambrotype, and the copy must be en- 
larged and printed with greater con- 
trast than the original. Work on the 
copy begins by filling in all the black 
scratches with white water color, ap- 
plied with a fine sable brush. As it is 
desired to have the background 
finally of a uniform medium 
tone, this is completely painted 
over with white. Next the eye 
and other dark details are care- 
fully drawn in with grays. 

To make subsequent retouch- 
ing easier, this partly retouched 
copy is recopied. The broader 
areas of the face and clothing 
are smoothed out by careful use 
of the air brush, and the back- 
ground is also worked in with 
this tool. The second copy is 
once more copied for finishing 
and toning the final print. 


By 
KENNETH M. 
SWEZEY 
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Here Heinze is restoring the missing*right eye. 


Imperfections remaining on the first copy are 
removed on a second, Below is the final print 








Not a new kind of 
bathing float, but 
a lightweight metal 
traveling case be- 
ing tested for its 
water-tight quali- 
ties. Below, it is 
serving as a card 
table in the pool. 
After the test, the 
interior was dry 


Waterproof Metal Luggage 


Given Swimming-Pool Test 


TO PROVE that a new type of lightweight 
metal luggage is absolutely waterproof, a 
manufacturer recently arranged the swim- 
ming-pool demonstration pictured above and 
at the left, in which a suitcase floated easily 
on the surface, and even supported the full 
weight of a swimmer, without leaking. 


MANICURING the menacing claws of a 
pair of Komodo dragons is the unenviable 
job assigned to keepers in the reptile house 
at the Philadelphia, Pa., zoo, where the 
only living specimens of these curious 
lizards in captivity are housed. Unlike hu- 
man finger or toenails, the dragons’ claws 
have nerves and blood vessels running 
through them, which the keeper must 
avoid to prevent injury to the valuable 
reptiles. An egg is the reward for good 
behavior during the process. 


One of the two Komodo dragons at the Phila- 
delphia zoo having its claws trimmed. It's a 
ticklish job, as the claws have nerves and blood 
vessels in them. At right, the rare lizard gets 
an egg as its reward for being a good dragon 
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“Sun-Power’ Machine 
Drives Electric Fan 


TO DEMONSTRATE the possibility that 
man may some day generate all his 
electric power from the sun, Westing- 
house research engineers recently built 
for display purposes a novel thermo- 
electric generator which produces from 
the heat of a tiny gas flame sufficient 
power to run a small electric fan. When 
a convenient switch is thrown, the elec- 
tricity also can be made to illuminate 
a small sign built into the device. Re- 
sembling a large, transparent coffee 
urn, the apparatus utilizes 190 separate 
thermocouples connected in series. Each 
thermocouple, a device that turns heat 
directly into electric current, consists 
of two metal alloys welded together. 
The welded junctions are heated by the 
gas flame, causing current to flow. From 
all 190 thermocouples, eleven watts are 
produced, sufficient to operate the fan 
or the sign. The amount of gas re- 
quired is twenty cubic feet an hour. 
Sunlight, concentrated by means of 
lenses and mirrors, it is explained, could 
be substituted for the gas flame, al- 
though science has not found a way to 
make this commercially practical. 
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Toy Shoe Trains Tiny Tots 


A SHOE destined to be laced up many times and 
yet never worn, has been placed on the market by 
a Pennsylvania manufacturer. Designed to enable 
young children to prac- 
tice and master the tech- 
nique of lacing up a 
shoe, this oversize model 
also has great play 
value, since it is filled 
with bright-color beads 
that can be strung on 
the extra laces provided 
with the outfit. 


We 
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Melting Ice Lowers House 


CooL thinking paid dividends recently to Bruce 
Adkins, an Alamo, Tex., house mover. Adkins had 
moved a house from one location to another, and 
wondered if he could ease the arduous task of set- 
tling the dwelling on its new foundation by the dif- 
ficult and laborious procedure of lowering it on a 
number of large jacks. Finally, he shoved a dozen 
or more large blocks of ice between the foundation 
and the house, removed the jacks, sat down in the 
shade, and coolly watched the dwelling settle even- 
ly and gently as the ice melted. 





2 . . 
Bike Keeps Family in 
Big mre four persons and a sewing 

machine, the world’s weirdest bicycle re- 


cently had a tryout in Chicago, Ill. The two- 
story vehicle, known as the ‘“‘Goofybike,” is 


the creation of Charles Steinlauf. It carries 
the whole Steinlauf family. The inventor 
rides at the top and guides the contraption 
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by means of a huge automobile steering 
wheel. Mrs. Steinlauf sits below, operating a 
sewing machine, while her son pedals behind 
and her daughter rides on the handlebars in 
front. When the odd vehicle is at rest, the 
projecting legs of the sewing machine prevent 
the lofty cycle from tipping over. 
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ad with the Net 


BETWEEN fourteen and nineteen years of 
age, a boy requires more food than a man. 


WATER, following the bed of the Missis- 
sippi River, flows north, east, south, and 
west. 


SMILING requires the use of fewer mus- 


cles than frowning. 
FISH taste with their whole bodies. 


ANYWAY 1 AIN'T 
A POOR FISH! 





TEACUPS made of tea, compressed so 
solidly that hot water melted only a small 
part of the inside, used to be employed in 
Siberia. One such cup would provide tea 
for six months. 


INSTRUMENTS that measure the density 
of sap have been devised to aid in the mak- 
ing of maple sirup. 


PIGEONS cannot hear human voices. 


AIN'T THAT 
A BREAK ? 


am 





CARLSBAD CAVERNS in New Mexico 
have yielded more than 100,000 tons of bat 
guano. 


PERSONS having brown eyes can see bet- 
ter at dusk than those having blue eyes. 


ICELAND has 107 volcanoes. 


MILE-A-MINUTE railroad speeds were at- 
tained in England as early as 1848. 


COWS' tongues have five times as many 
taste buds as human tongues. 


SURE, COUNT 
2S Yy THEM ! 
C C7 Te ) 
) Ys (Se / , 
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Handy New Tool 
Tests Enamel 
on Magnet Wire 


UNTIL the device at the 
left was introduced, prac- 
tically every electrician was 
forced to test the quality of 
enameled magnet wire with 
his thumbnail.. Now the 
wire is threaded into the 
pocket apparatus, a screw 
is tightened, and a cali- 
brated spring presses a dull 
blade against the wire for 
the test. 





One-Man Clay-Pigeon Trap 


A NEW trap for hurling clay target pigeons 
into the air is portable and can be operated 
by the trapshooter himself. Weighing only 
twenty pounds and easily folded for trans- 
portation in a car, the adiustable machine 
fires either single or doubl: targets at any 
desired angle. It is sprung either by hand, 
by an electric trip, or by a foot pedal as pic- 
tured in the photograph below. 


Ss 


conn, 


aden mo 
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The shooter operates this automatic trap himself. It 
hurls one or two clay targets at any desired angle 
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Gold-Dredging Ship 
Taps Ocean Eldorado 


UNDERWATER deposits of gold 
and other precious metals, beyond 
the reach of present marine mining 
equipment, may at last be tapped, 
according to John C. Williams, 
western inventor and engineer, who 
recently announced plans for the 
construction of a 9,000-ton vessel 
that will be a self-contained deep- 
dredging outfit. In recent tests in 
Monterey Bay in the Pacific Ocean, 
the dredging equipment to be car- 
ried on the new ship demonstrated 
its ability to work at depths of 
1,000 feet, and the completed out- 
fit aboard ship, it is stated, will op- 
erate successfully at depths as 
great as 3,000 feet, or more than 
half a mile below the surface of the 
water. Dredges in use at the pres- 
ent time, it is said, cannot operate 
successfully at more than a third 
of this depth. When the gold- 
dredging ship is completed and its 
equipment installed, mining opera- 
tions are expected to be started in 

; the Stephens Passage in south- 
Plan of vessel to contain a complete deep-sea dredging outfit eastern Alaska. 


Electric Lunch Box Provides Hot Meals 


PIPING-HOT meals are available at 
lunch time to workmen who carry a 
novel electric lunch box. Soups, 
vegetables, stews, creamed dishes, 
and other foods are carried in three 
metal containers that are electrical- 
ly heated when the box is plugged 
into an outlet. An insulatea lower 

section provides storage 
——s space for sandwiches, fruit, 
D> s. and other cold foods. 


<< 


ff . 
< 
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Lunch boxes on a factory shelf plugged in 
to warm food. Cold items are kept on tray 
at right, in an insulated lower compartment 
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Rack Raises Boats for Repairs 





OPERATOR 
CONTROLS 
LIFT WITH 
HAND VALVES 





GOAT IN HAND VALVES 
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RISING AND 
FALLING 
PLUNGER 











' 
DELIVERY AND 
DISCHARGE PIPES 
FOR FLUID UNDER 
; -— PRESSURE 

FLUID — = \ ij 

OPERATES | 

PLUNGER 


How a small boat is lifted out of the water for repairs below the water line 


IFTED like an automobile on a garage oil- 
ing rack, a small boat cradled in the ad- 
justable platform of a novel hydraulic 

ship hoist invented by Ciifton L. Rogers, of 
Moss Point, Miss., cam have minor below- 
water-line repairs made quickly without hav- 
ing to go into a regular dry dock or be hauled 
out onto dry land. Nosed into a slip, a small 
boat is maneuvered around until it lies di- 
rectly over the hydraulic hoist mechanism 
embedded in concrete on the bottom. Valves 
are then opened, to force upward a metal 
plunger topped by a platform having a V- 
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shape groove in the center to accommodate 
the boat’s keel. Hydraulically operated braces 
at the sides of the platform are adjusted to 
hold the boat hull firmly in place. The plat- 
form then continues its rise until the boat is 
high enough above the surface of the water 
to permit repairs to be made from a dinghy 
or rowboat. When the repair job is com- 
pleted, the plunger moves down, lowering the 
boat gently into the water. The platform 
braces are then released and the craft, now 
floating free, moves out of the repair slip 
under its own power. 





One of th 


desert 
h in the southwestern 
$ bighor" 


e rare herds © 


Saving the Vanishing 
Mountain Sheep 


the loneliest and most difficult jobs in the 


NE day in the spring 
of 1937, a man 
headed west from 
Tucson, Ariz., in a special- 
ly built truck to begin 
what was probably one of 


world. That job was to count the bighorn 
sheep in the deserts of western Arizona, and 
to learn all that could be learned about their 
habits of feeding, watering, breeding, and 
migration. 

A simple assignment? Well, finding, stalk- 
ing, and killing one good bighorn ram is con- 
sidered by most big-game hunters as the ace 
performance of North American field sport. 
This man, who left Tucson so jauntily that 
morning, was undertaking to find, count, and 


136 


Spy upon all the sheep in a desert wilderness 
35,000 square miles in extent, the hottest, dry- 
est, most desolate region of the continental 
United States. 

The man was Andrew A. Nichol, a range 
ecologist at the University of Arizona. He 
was sent out by the National Association of 
Audubon Societies, as the first step in a new 
movement to save the vanishing bighorn. 

If the sheep were to be saved, any steps 
toward that end had to be founded on hard, 
cold facts. Why had they decreased so alarm- 
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ingly? Besides man, 
what animals preyed 
upon them? What did 
they eat? How often did they drink? How 
much did they move about? When did they 
have their young and how many did they 
have? What steps could be taken to pre- 
serve them? 

Let’s take a look at the southwestern sheep 
country. It is a vast desert wilder- 
ness—fiat plains and valleys spot- 
ted with high, barren, rugged 
mountain ranges that rise 2,000 
and 3,000 feet. The annual rain- 
fall over most of it is only about 
three inches, and in the sum- 
mer the thermometer sometimes 
climbs to 115 and 120 degrees in 
the shade. 

When Nichol began his difficult 
survey, he knew that the big- 
horns were decreasing, but he 
was amazed to discover the real 
extent of the decrease. Slowly he 
worked from range to range. 
Everywhere he found the same 
story: the animals had decreased 


A mountain-sheep bed. By exam- 
ining their noon resting places, 
Nichol estimates their numbers 
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By JACK O'CONNOR 


alarmingly, and today 
he estimates’ that 
there is about one big- 
horn alive in the deserts to seven a decade ago. 

Nichol has a map of the bighorn country 
with his estimates of the approximate num- 
ber of sheep in each range. Here is a long 
mountain chain which in primitive days prob- 
ably contained 1,000 sheep. How many now? 


This is typical bighorn country—the rugged but beautiful Kofa Mountains in Yuma County, Ariz. 
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‘where they came in contact with 
modern man. In spite of a long close 
season, they continued to go down, 
and now the known herds are con- 
fined to the western third of the 
state, the portion where the annual 
rainfall is so scanty that the land 
has hardly any value to man. 

How can an accurate estimate of 
the number of bighorns in that great, 
wild country be made? The answer 
is, of course, that no absolutely ac- 
curate check can be made. The des- 
ert bighorn is the most mobile of all 
big-game animals. A range may 
have considerable sheep in it one 
month and none the next. 

Nichol’s counts are, however, often 
amazingly accurate. When he was 
on one of his surveys in the Kofa 
range in Yuma County, he saw nota 
single bighorn, but the sign told 
him that there should be fourteen 
sheep ranging in a certain basin and 
using a particular water hole. After 
he left, a couple of Government offi- 
cials were in there. They happened 
to see the herd. Nichol was right, 
down to the last lamb. 

How does he do it? How can one 
count animals he has not seen? It 
isn’t so hard if you know their habits, 
Nichol says. A few sheep can leave 
much sign—tracks, droppings, nib- 
bled twigs, all the things the hunter 
looks for. Many an unversed sports- 
man has seen droppings, tracked-up 
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Only nine! In many places where sheep once’ ground, and has sworn the whole country was 
were numerous, where the great brown rams swarming with game when in reality all this 
popped up on every ridge, and where tracks was made by a half dozen animals. The thing 
and droppings lay thick, the few survivors _ to do is to find where the animals are ranging 
need but a push to send them into extinction. and then look for their midday beds. In the 

The rough country of the arid Southwest early morning the animals are somewhat 
once formed by far the best mountain-sheep _ restless, but in their noon beds they stay put. 


range’ in the United 
States. The bighorns 
were found in Califor- 
nia, Utah, Nevada, Ari- 
zona, and New Mexico. 
The Colorado’ River 
desert was the center 
of their distribution, 
and the animals ranged 
over practically the en- 
tire state of Arizona, 
wherever there was 
rough country relative- 
ly free from timber. 

In the seventies the 
animals were present 
by tens of thousands, 
but the eighties and 
nineties saw them de- 
pleted in every range 
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Be able to tell how old 
the sign is, find and 
classify the different 
kind of beds, learn the 
characteristics of ram 
and ewe sign, and the 
rest is easy. 

But finding where 
the sheep are ranging 
in the first place is no 
small assignment. The 
range may be five or 
ten miles wide and 
from twenty to thirty 
miles long. Some- 
where in it there is a 
band of sheep. How 
does one find them? 
Bighorn expert—Andrew A. Nichol. When he By climbing! You 
gets hot, he turns his undershirt into a hatband take your canteen, a 
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scanty lunch, and 
your camera, and up 
you go. You goupa 
canyon strewn with 
bowlders as big as 
houses. After climb- 
ing 1,500 feet you 
come out on a ridge, 
but now you can see 
that the comb of the 
range is still at least 
1,000 feet above you. 
You begin to see 
sign now, but all of 
it is old—beds, dried 
droppings, occasion- 
ally an almost ob- 
literated track. But & ie 
on the other side of 
the comb you find 
fresher sign. In a deep green pothole in a 
narrow canyon you find their water supply. 
If you’re lucky, you may see the sheep them- 
selves, as they lie on points where their tele- 
scopic eyes can sweep the country below 
them. You may see a movement in a basin 
below that your glasses will tell you is the 
moving head of a feeding ewe, and then you 
may pick up the others, one by one. Or a big 
ram may pop up just above you, stamp, wheel, 
and disappear. 






Hitch-Hikers Get 
a Waiting Room 
of Their Own 


PERFORMING the role 
of the good Samaritan 
to the nation-wide fra- 
ternity of automobile 
hitch-hikers, the owner 
of a service station in 
Albion, Mich., recently 
‘stablished a _hitch- 
hikers’ depot hard by 
lis row of gasoline 
uumps. Nailed to a 
ree, a large sign visible 
to approaching motor- 
sts at a good distance, 
dentifies the spot, while 

painted hand, with 
he thumb outstretched 
n the traditional man- 
er, does the spade 
vork for tired hikers. 
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Digging the specially de- 
signed truck out of the 
sands of the Tule Desert 


Nichol traveled 35,000 miles on sheep work 
alone. How many miles did he walk? How 
many thousand feet did he climb? He won't 
even hazard a guess. Sometimes a man can 
drive a car right up to the foot of a bighorn 
mountain and camp there. At other times, one 
has to camp five miles or so away. It is really 
tough then. Try walking five or ten miles, 
then climbing 4,000 feet straight up, covering 
five miles or so more along the roughest peaks 
and cliffs in Amer- (Continued on page 224) 








NEW EQUIPMENT 


Extremely large projection prints are possi- 
ble with the apparatus, even from miniature- 
size negatives. The negative holder, at right, 
adjusts from side to side and also revolves 


Note the tilting lens board that corrects 
negative faults or allows unusual effects 


New Precision-Type Photo Enlarger 
Gives Wide Variety of Effects 


WITH a wide variety of unique features, a 
new enlarger developed at an eastern labora- 
tory provides the photographer with unusual 
facilities for making large-size prints. Con- 
structed entirely of metal, except for the 
bellows and interchangeable lenses, the en- 
larger is supported by five adjustable legs so 
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the unit can be leveled on any surface. The 
table holding the easel can be raised or low- 
ered to vary the size of the image and to 
permit huge enlargements from tiny nega- 
tives. To correct distortion, or to produce it 
for unusual effects, the operator can tilt the 
lens board at any desired angle. 


POPULAR SCIENCE 








cam 
poi 
Anc 
ped 
socl 








FOR CAMERA FANS 


Double-Range Exposure Meter 


ACCURATE readings in dim and brilliant light, 
beyond the range of previous photo-electric ex- 
posure meters, are said to be provided by a new 
meter just introduced by a New Jersey manu- 


facturer. When measuring brilliant illumi- 
nation, a door covers part of the light- 
sensitive cell; when measuring dim illumi- 
nation, this door is swung back to expose 
all of the cell to the light. According to 
the position of the door, a “high light” or 
“low light” scale appears automatically at 
the front of the meter. 


Versatile Camera Tripod 


BY REVERSING the tips on a new all-metal 
tripod recently placed on the market for 
camera enthusiasts, the user can have either 
pointed or nonskid rubber tips as he desires. 
Another feature is a universal tilt-top equip- 
ped to screw into either standard camera 
sockets or odd-size foreign ones. 


Turning the rollers dries prints in less than five minutes 
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For  bright-light 
readings, a perfo- 
rated hinged door 
curs down the 
light-cell opening 


Automatic Darkroom Timer 


AN ELECTRIC timer which automatically 
switches off the light in an enlarger or print- 
er at the end of any predetermined exposure, 
from one to fifty-five seconds, is now available 
for use in a darkroom. Setting a pointer- 
knob for the number of seconds and pressing 
a button are the only operations required. 


. 


A button turns the lamp on for a predetermined time 


Rotary Electric Drier 
Gives Glossy Prints 


DRYING prints and enlargements in 
from three to five minutes, a new 
rotary electric drier is said to improve 
the quality of glossy ferrotyped prints 
as well as to save time. The wet paper 
is laid on the drum of the device. 
Turning a handle then forces the 
prints in contact with the polished 
surface of the drum, in the manner of 
a clothes wringer. The electric heat- 
ing unit quickly dries the photographs. 
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Pretty good at science, are you? Then try to get sixteen of these twenty posers correct; in 
which event, go to the head of the class. To determine your exact score, turn to page 228 


] A clothes moth does its damage when it is 
(a) an adult (b) a larva (c) a pupa. 


? The high notes of an organ are produced 
by (a) long pipes (b) short pipes (c) lead 
pipes (d) bagpipes. 


What determines the color of light is its 
(a) velocity (b) intensity (c) wave length. 


A You would expect to find trees in (a) a 
natatorium (b) an arboretum (c) a 
planetarium (d) a speculum. 


When a ship passes from fresh water to 
salt water, it (a) floats higher (b) sinks 
lower (c) stays at the same level. 


Ethylene glycol makes a good (a) ink 
eradicator (b/ embalming fluid (c) auto 
antifreeze (d) insect spray. 


U. S. battleships are named after (a) 
admirals (b) fish (c) states of the Union 
(d) mythological characters. 


8 Compared with a fifty-watt lamp bulb of 

the same voltage, a 100-watt bulb has (a) 
more resistance (b) less resistance (c) the 
same resistance. 


9 A siphon tube will not work in (a) air 

above normal atmospheric pressure (b) 
a total vacuum (c) a dry climate (d) the 
Southern Hemisphere. 


] United States coins bear the _ inscrip- 
tion (a) “Caveat emptor” (b) “Dieu et 

mon droit’ (c) ‘Pro bono publico” (d) “E 

pluribus unum” (e) “Cherchez la femme.” 


] | Breall. power of the lens of the eye to 

change its shape for focusing is called 
(a) astigmatism (b) dilation (c) accommoda- 
tion (d) nictation. 
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] A centimeter (a) crawls on many legs 
(b) is a small French coin (c) equals 

about two fifths of an inch. 

13 Carbon monoxide, the poisonous gas of 
auto exhausts, (a) smells like burning 


rubber (b) can be detected by an aroma like 
clover (c) has no odor. 


14 Cutting an ordinary horseshoe magnet 
in half will (a) give you two magnets 
(b) destroy its magnetism (c) produce a 


shower of electric sparks. 

15 To provide us with correct time, scien- 
tists observe the (a) sun (b) moon (c) 

stars (d) tides. 


] The element cobalt is (a) a lustrous 
silvery metal (b) a blue pigment (c) a 

pungent, irritating vapor (d) of unknown ap- 

pearance, since no one has ever isolated it. 


17 To draw a triangle containing three 

right angles, you would need, (a) a 
mirror (b) a sheet of graph paper (c) a 
sphere (d) a magician’s wand. 


] As you ascend a mountain in a car, the 
tires will (a) get harder (b) get softer 
(c) spring leaks. 


] The milky fluid obtained from rubber 
trees is called (a) kelp (b) latex (c) 
gumbo (d) sisal (e) agar-agar. 


20 The length of the yard was originally 

established by (a) the height of a candle 
that would burn from sunrise to sundown (b) 
the longest distance a grasshopper could 
jump (c) the length of King Henry I’s arm 
(d) one ten-millionth of the distance from 
the equator to the pole. 





Now YOU Ask One! 


SEND us some interesting and amusing 
questions. We will pay $1 for each one 
accepted. Submit as many as you like, but 
none will be returned. Address Question 
Bee Editor, POPULAR SCIENCE MONTHLY, 
353 Fourth Ave., New York City. 
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THE GIANT KINGFISHER, oR 
“LAUGHING JACKASS” OF AUSTRALIA IS 
CALLED THE BUSHMAN'S CLOCK/ IT LETS 





SLENDER AND 
HARMLE 5S-LOOKING, 
THE AFRICAN 
MAMBA 's ONE iis” 
OF THE WORLDS 
DEADLIEST | 


SERPENTS / 
DURING THE 


MATING SEASON Jee 
iT WILL a= 
ATTACK P 
HUMANS AND 


CAN OUTRUN 
A MAN ? 








OUT ITS DIZZY WHOOPS EXACTLY AN 





HOUR BEFORE SUNRISE AT NOON, AND AT sunpown? 
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“AS USELESS AS FEET ON 
A FISH” DOESN'T APPLY TO 
THE SOUTH SEA GROUPER / 
THESE FISH USE THE TIPS OF 
THEIR FRONT FINS AS FEET/ 
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ARMIES OF TRAVELING CATERPILLARS, 


ESTIMATED TO BE EIGHTY MILES LONG AND 


THIRTY MILES WIDE, HAVE BEEN KNOWN 
TO STOP TRAINS IN AUSTRALIA 
AND New ZEALAND J 
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WASPS 
INSTINCTIVELY 
CAMOUFLAGE 
THEIR NESTS TO 
LOOK LIKE 

THEIR NATURAL 
SURROUNDINGS/ 
BUILDING INSIDE 

A HOUSE, THEY 

STILL USE WOODLAND 
COLORS, MAKING THE 
NEST ALL THE MORE CONSPICUOUS/ 


‘ 
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YES, THERE ARE FOUR-FOOTED 
BIRDS? YOUNG HOATZINS oF 
VENEZUELA AND BRITISH GUIANA { 
HAVE CLAWLIKE FINGERS ON THE 


AT MATURITY, THE CLAWS 
SHRINK TO HORNY KNOBS/ 
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WRINGER PRESSURE for the safe 
handling of various fabrics is pro- 
vided accurately with a control that 
is featured in a new-type washing 
machine, seen in operation at left 


— 


MOLDED DESSERTS and salads are 
easily removed from the mold shown 
below. After edges are loosened with 
a knife, the mold is inverted over 
the serving platter and warm water 
is poured in it, releasing the mold 








This indicator shows cor- 
rect settings for fabrics 








SKIRT MIRROR. Sliding out of a groove in the back 


of a wardrobe chest, a mirror gives a view of the skirt 
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REVERSIBLE CHAIR. Two chairs are combined 
in the odd piece of furniture seen at the right. 
One seat and back are cloth-covered, the other 
leather-covered. The upside-down chair is said 
to have double the lifetime of an ordinary chair 








KEG FOR ICE CUBES 


Molded from soft, expanded 
rubber, the container above 
is said to keep ice cubes 
from melting for a period 
of twelve to fourteen hours 





SOAP HOLDER 
Dishwashing soap is al- 
ways at hand in this por- 
ous bag, whichis chained 
to a spring standard set 
on the edge of the sink 
by means of a vacuum 
cup. When the bag is re- 
leased, it snaps back 
where it is out of the way 























TEA IS SERVED with less 
bother when the cups and 
saucers are carried in 
this handy rack. It holds 
six cups, with the saucers 
on a shelf at the bottom 











BUTTER GAUGE 


Print or bulk butter is 
measured for cooking 
by the stainless-steel 
gauge seen at the right 
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Bargain from bus 





‘*§ NOTICED,” Joe Clark remarked when 
Gus Wilson, his partner in the thriving 
Model Garage, came into the office, ‘‘that 
old Silas Barnstable had his car in the 

shop this morning. First time he’s been 
around to see us since you showed him why 
his horn tooted every time he pulled on his 
emergency brake, isn’t it? What was his 
trouble this trip?” 

Gus laughed. ‘The old skinflint drove his 
bus in all right,” he said, “but he drove it out 
again without our being able to do any 
business.” 

“How come?” Joe wanted to know. 

“‘Because he wouldn’t do business our way, 
and I wouldn’t do business his way,” Gus said. 
“You know what we decided on when we 
started, Joe—that we’d do honest jobs and 
charge prices that would give us an honest 
profit on them, and that we’d charge every 
one the same price for the same job.” 

“Right!” Joe agreed. “That’s what you 
might call the corner stone of our business.” 

“Old Silas came into the shop in a pretty 
sour sort of humor,’’ Gus went on, “and said 
that his oil-pressure gauge wasn’t working 
and that his engine was overheating. That 
was easy to check on, and I soon found that 
he was right on both counts. 

“As the overheating wasn’t serious, and as 
he has driven that bus of his only a few thou- 
sand miles, I figured that the chances were 
that something had gone wrong with his oil 
gauge. To make certain, I took it off and put 
on a new one. But the indicator of the new 
one didn’t move any more than the indicator 
of the old one had. So I checked the firing 
order, the timing, and the water pump, but 
didn’t find anything wrong. 

“All the time that I was working on his 
car, old Silas was buzzing around me, asking 
fool questions and making fool suggestions, 
and growling about me holding him up when 
he was in a hurry. I told him that I couldn't 
do anything to remedy his trouble until I 
found out what it was, and that it probably 
was either in his oil pump or in an oil line 
that had broken or clogged, and that he’d 
have to hold his horses while I dropped the 
oil pan and checked on it. 

“Then he wanted to know how much the 
job was going to cost him, and I said that I 
couldn’t tell him anything about that until I 
had found out what was the matter. That 
set him to growling about garage prices and 
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how he had been skinned again and again, 
and to telling me about some cheap place 
down in the city where they did repair jobs 
for less than half what anyone up this way 
charges. By that time I’d had more than 
enough of him, so instead of dropping the oil 
pan I took off the new oil gauge and put his 
cid one back on. 

‘“*There’s your car, Mr. Barnstable,’ I told 
him, ‘in exactly the same condition it was in 
when you drove in here. You'd better take it 
down to that shop in the city you’ve been 
telling me about. Maybe they’ll do business 
your way. We won't!’ 

“That sort of took the wind out of the old 
cuss. He hung around for a few minutes, and 


The noise that the engine made was terrific. Con- 
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I got the idea that he’d just been trying to 
beat me down a dollar or two. But I got very 
busy on another job and didn’t pay any more 
attention to him, and pretty soon he climbed 
into his car, snarled something about he’d 
‘show’ me, and drove out.” 

“You did right, of course,” Joe said, al- 
though a little doubtfully. “But I do hate to 
lose a customer.” 

“Me too!” Gus agreed. “But maybe we 
haven’t lost old Silas. I’ve got a hunch he’ll 
be back before long. I hope so, anyhow— 
somehow I sort of like the old grouch, and 
he’s usually good for a laugh!” 

But Silas Barnstable didn’t come back that 
day, or the next day, or the day after that. 
“Guess we've lost him,” Gus had to admit. 
“I suppose he got a cheap job done down at 
that place he was talking about.” 

The days stretched out to a couple of weeks, 
and Gus and Joe had almost forgotten about 
their grouchy client when, one rainy after- 
noon, Silas drove into the shop. 

He’s a dried-up little old man, and when he 
hopped out of his car and ran his bony, work- 











necting-rod bearings knocked, a main bearing pounded, wrist pins claftered 
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Silas Barnstable Learns 


About Cut-Rate Garages 


By 
MARTIN BUNN 


twisted fingers through his scanty gray hair 
he looked like an ancient and slightly embar- 
rassed bantam rooster. “Hey!” he squeaked, 
looking at Gus 

“Hi!” Gus said, laughing. ‘‘What’s the mat- 
ter now?” 

“This dam’ automobile of mine—that’s 
what’s the matter!” Silas said. “It’s knock- 
ing itself to pieces. Jest listen to it, will you? 
Sounds like a boiler-plate factory!” 

Gus listened as Silas raced the engine. “It 
is a little bit noisy,” he agreed. ‘‘But what 
did you expect? There was something the 
matter with your oil system when you were 
in here two weeks ago. It stands to reason 


that the trouble is 
worse now.” 
“Tain’t!” Barnstable 


said briefly and tartly. 
“What was the matter 
then was just what you 
said it was—the oil 
pump. But it ain’t that 
now—I’ve got a new oil 
pump. Got it down- 
right reasonable, too. 
That shop down in the 
city I was telling you 
about.only charged me 
five dollars—for_ the 
new pump and labor. 
Hey, mister—don’t 
stand there staring at 
me like I’d stole some- 
thing! Jest because a 
feller’s got a few dol- 
lars laid by ain’t no 
reason why he shouldn’t 
take a bargain when he 
can get one!” 

“No reason at all,” 
Gus said. “Five dollars 
was cheaper than dirt 
for that job. A whole 
lot cheaper than we 
would or could have 
done it for you. 
That being the case, I 
don’t quite see why you 
brought your bus back 
here.” 

“I like to do my 
tradin’ close to home, 
when I ”  Barn- 


can, 
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stable explained. ‘‘You go ahead and see what’s 
the matter with my car. Now that I’ve showed 
you that I can do pretty well somewhere else, 
I guess mebbe you'll be more reasonable.” 

“Oh, all right,” Gus said good-humoredly. 
“Let’s see—is your oil gauge working now?” 

“Course it’s working. Better than it ever 
worked before,”’ Silas said. ‘Step on her and 
you'll see.” 

Gus got into the car and stepped on the 
accelerator pedal. As his foot went down, 
the indicator needle on the oil-pressure gauge 
jerked up to 30—to 40—to 50. The noise that 
the engine made was terrific. Connecting- 
rod bearings knocked, a main bearing pound- 
ed, and a half dozen wrist pins clattered. Old 
Silas regarded the hood of his car with un- 
disguised apprehension. “Sounds like the 
hammers of hell!” he said in an awe-struck 
voice. 

“Sure does!” Gus agreed as he got out. 
“‘Now let’s have a look at the engine.” 

When he raised the hood, the first thing 
that caught his eye was the oil pump. It had 
been shined up a bit, but it certainly was far 
from new, and it looked exactly like the one 
that had been on the car two weeks earlier. 

Then Gus noticed something else—a long, 
thin spring attached near the carburetor end 
of the accelerator rod, and running up into 
the cowl. “Watch your oil-gauge needle,” he 
told Silas. Then he took hold of the spring, 
and pulled gently toward the carburetor. 
“What happened?” he asked. 

“Why,” Silas told him, “‘the needle went 
up to 50.” 

Gus laughed until old Silas glared at him— 
and then he laughed some more. ‘‘What’s the 
joke?”’ Barnstable demanded grumpily. 

“The joke’s on you,’”’ Gus said. “On you— 
five dollars worth. Just wait a minute now, 
and I'll show you something.” 

He detached the spring from the acceler- 
ator rod, and then carefully removed the oil 
gauge from the instrument panel. The long, 
thin spring came with it. 


US took the gauge over to his work- 
bench, and began to take it apart. ‘““Now 
you watch!” he told Silas. ‘“‘See how one end 
of that spring is attached to the needle arm 
of the gauge? The other end was fastened to 
the accelerator rod, near the carburetor. See 
that little elastic band on the other side of the 
needle arm? That was put there to keep the 
needle at zero until you stepped on your ac- 
celerator pedal. When you did step on it, the 
pull of the spring made the needle move, and 
the farther down you pressed the accelerator 
pedal, the farther up the scale the needle 
moved. They adjusted it so that when you 
were driving at average speed the indicator 
showed just about the pressure that is normal 
for your car.” 
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“Huh?” demanded old Silas, beginning to 
look worried. ‘“‘What’s this all about? I don’t 
see what you mean.” 

“T mean that you’ve been gypped!”’ Gus 
said. ‘“‘Those cheap birds you took your car to 
didn’t put on a new oil pump, and probably 
they didn’t even check your oil system. They 
didn’t do anything at all but clean up your old 
pump so that it would look new, and rig that 
spring onto your oil-pressure gauge, so that 
you would think that it was working. Your 
car is in exactly the same condition that it 
was in when you had it in here two weeks 
ago, except that it has been running without 
proper lubrication all that time. You thought 
that you were saving a few dollars, but may- 
be you've done ten times as much damage to 
your engine.” 


"I’VE been gypped, hey?” yelped Barnstable. 

“Tl show those danged cheats! I'll have 
the law on ’em! By heck, I'll stand ’em a suit!” 

“Go ahead—-and see how much you get out 
of it,’”’ Gus told him heartlessly. “Well, now, 
what do you want me to do about your car?” 

Old Silas hesitated for ten seconds. “I want 
you to fix it up right,” he said at last. “Do it 
your own way—but jest remember that I 
ain’t a millionaire!” 

Gus checked the oil gauge, found it in per- 
fect condition, and put it back on the instru- 
ment panel. Then he checked the crankcase, 
and found much too much oil in it. “When did 
you last buy oil?” he asked Silas. 

“Not so very long ago, when I first noticed 
that my motor was getting too hot,” the old 
fellow told him. “I had the crankcase 
drained, and put in six quarts.” 

“T’ll have to drain it again,” Gus told him. 
He took out almost three gallons. ‘‘This bus 
of yours is a regular oil refinery,” he said. “It 
makes oil. You put in six quarts, and lo and 
behold I take out three gallons. ... The 
only trouble is that this oil I’ve taken out is 
over half gasoline. That’s the cause of your 
grief—-somehow gas is getting mixed with 
your oil. I'll have to find out how.” 

He checked the oil pump, the fuel pump, 
and the carburetor, and found them all in per- 
fect condition. Then he tipped his cap over 
his left eyebrow and scratched the back of his 
head while he did some heavy thinking. After 
that he began going over the gas line, inch by 
inch, as far as the pump. Then he started the 
motor idling and continued toward the carbu- 
retor. When he came to a place where the 
copper tubing of the gas line crossed the cop- 
per tubing of the outlet from the oil filter, 
just a few inches off the engine block, he 
leaned over and sniffed several times. Then 
he straightened up. 

“Won by a nose!” he told old Silas. ‘Look 
here—I want to show you something that 
wouldn’t happen (Continued on page 238 
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YOU CAN HAVE 
LOTS OF FUN 
MAKING THESE 


OW many toys are you going to 
make for Christmas this year? A 


lot of them, we hope, because no 
home workshop activity gives greater sat- 
isfaction and pleasure. There is some- 
thing imaginative and colorful about toys 
that sets them apart from ordinary shop 
projects. Then, too, there is the added joy 
of being able to give each toy to some child 
and share in his happiness. Home workers 
from coast to coast are rapidly coming to 
realize the truth of this. The National Home- 
workshop Guild has led the way, and its 
members alone constructed 50,000 toys last 
year. Of course, if you intend to turn out 
any quantity of toys, it is important to start 
early. For this reason we have brought to- 
gether a variety of new designs for toys on 
these and the following pages. 
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The boxing game is an easy one to turn out in 
quantities because the principal operations 
are cutting dowels to length and drilling them 


HE Masked Marvel and the Mal- 

let-Head Kid take their places in 

the ring. There goes the gong! 

The fighters leap from their seats. 
Who will land the first blow? Will it 
end by a knock-out? 

This is a new boxing game and toy 
combined. Most of the construction con- 
sists in cutting large and small dowels 
into short lengths, drilling holes, and 
assembling the parts with elastic cord. 

The ring itself is merely a 13%” by 
134%” piece of white pine about %” 
thick. Plywood of the same thickness or 
pressed composition wood can be sub- 
stituted, and the floor can be covered 
with canvas for added realism. Holes 
are drilled at each corner for 5%” dowels, 
which should project about 4”. Mason 
line or any heavy cord will serve for 
ropes, and it should be tied securely to 
each post. If you wish, Slice narrow 
sections from a 1” dowel and set four 
pegs in each to form stools for each 
fighter’s corner. 

The head of each figure is a piece of 
54” dowel; the neck, arms, and legs are 
34” dowels, and the feet are thin slices 
cut from %” dowels. A piece of 1” 
dowel or broomstick may be used for the 
trunk. The forearm joints are cut at 45 
deg. At its juncture with the shoulder, 
the upper arm is cut or sanded to a 
slight angle so as to lift the arms away 
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HRISTMAS 


The parts of 
each boxer | 
ore strung |) 
together on / 
on elastic! 


from the body, as can be seen in the photos. 

Drill small holes through the length of 
each dowel and assemble them as you would 
a string of beads, using elastic cord. At the 
top of the head, the bottom of both feet, and 
the ends of each arm, small wood plugs must 
be inserted and cut off square. These will 
hold the ends of the elastic. An elastic which 
is almost loose will result in a figure that 
it very limber and quick to go into action, 
but if the elastic is stretched as much as 
possible, the figure will be comparatively 
rigid. 

Purely for the sake of appearance, each 
figure should be fitted with boxing gloves cut 
from the soft leather of an old 
glove and glued in place. Bits 
of leather can also be glued on 
to form features for the 
heads; or you can use black 
paper in the same manner, or 
paint them with a _ small 
brush. Boxing trunks may be 
added. 

Two 11” lengths of stiff 
fence wire are required for 
operating each fighter. One 
end of each wire is shaped into 
a loop. The wires pass through 
Screw eyes near the top of 
each corner post, as _ illus- 
trated, and the free ends fit 
* into holes drilled into the ends 
of the dowels that serve as the 
































Here is the Masked Marvel 
ready for action. He is con- 
trolled by two pieces of stiff 
wire, the ends of which fit 
into holes drilled in the arms 


A corner of the ring. Two 
small screw eyes are inserted 
near the top of the post as 
guides for the wires by which 
the boxing figure is moved 
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forearms of each figure. The wire controls should be 
grasped in each hand. In “managing” each fighter, all oi 
the rules of the game should be observed. The controls are 
just long enough to permit one of the battling dowels to be 
knocked into a corner or into the ropes, but not long enough 
for either fighter to reach his opponent’s corner. Knock-outs 
may, of course, be only technical, and the game is then 
counted on points, but it is also possible to assemble the 
figures so loosely that the plugs which anchor the elastic 
will pull cut when the fighting becomes too furious. This 
adds much to the excitement and 
hilarity. 

If these boxing toys are to be used 
The degree to which as gifts, the main points of the game 
tee chaste eooda ove may be typed on sheets of paper and 
stretched determines then glued to the underside of the |_ 
the fighter's flexibility baseboard.—_KENNETH MURRAY. 


Small wood plugs hold 
the ends of the elastic. 
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N EVERLASTING sand motor provides the ra grai 
power to drive the mechanical organ Se San 
grinder illustrated. To ‘wind up” the mecha- et. a. eal ‘ To 1 
nism, it is necessary merely to give the box a 3 7 Re v2) the 
complete turn in the direction indicated in the 
drawings. This brings the sand back into the 
hopper ready to run down and turn the small 
paddle wheel. Other adaptations will suggest 
themselves, such as a woman pumping water 
or a hobo sawing wood. 
For the box, 1,” plywood is used, the joints 
being well fitted to prevent leakage of sand. 
The six-bladed paddle wheel is scroll-sawed 
from a block of white pine. The axle is a piece 
of bicycle spoke turning in glass-bead bearings, 
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- SIDE VIEW REAR VIEW WITH PANEL REMOVED 

















Front, side, and open rear view of the animated organ-grinder toy. The sand motor is 
“wound” by turning the house sidewise tnrough a complete revolution as shown at left 
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BACK PANEL 
SCREWS TO CLEATS 


BICYCLE 
|| SPOKE 
(Force fit) 


HOLE IN CENTER 
BEARINGS 





"? CELLULOID 





I*2' WHITE PINE, 
SCROLL-SAWED 
FROM ONE PIECE 


GLASS BEAD 

















which are recessed into the wood as shown. 
Short lengths of brass tubing will serve just 
as well as the beads. 

The hole in the sand hopper should not be 
over 1%” in diameter for beach sand. Inci- 
dentally, beach sand is the best because the 
grains are smooth and pour more readily. 
Sand from a creek bed is also satisfactory. 
To facilitate adjustment, the back panel with 
the window is fastened with No. 3 screws. 


Whe Keeps having 


The operating 
mechanism and a 
photo of the house 
with back in place 


The organ grinder is scroll-sawed from 


1%,” material and painted in bright colors. 
The girl is painted on cardboard, together 
with the window frame, and glued to the box, 
as is the hand organ. 


Toy Tractor Has Driver 


L. R. BROWNE. 


HE busy driver of this tractor pivots from side to 
side when the machine is pushed or drawn by a 
string. All details of construction are shown in the 


lrawings on the following page. 


The wooden block that serves as the chassis is 
notched at the back for the animating mechanism, 
and in front for the wheel bearing. Bore the bear- 
ings oversize to allow free movement for the axles. 
The radiator is attached with two shingle nails. 


Turn the rear wheels 
from plywood, the front 
from disks sliced off 
lowel stock. The wabble 
wheel is a similar disk, 
bored obliquely to give 

sidewise cam move- 
ment. When assembling 
the rear end, use washers 
and wire cotter pins to 
imit end play, and glue 

n the wheels. 

Arch the seat block to 

ear the wabble wheel 
nd slot it for the wire 

rk projecting below the 
river. Notch the front 
to clear the driver’s legs. 
Pivot the man with @ 
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Left, the wabble wheel is 
drilled in a plywood jig 
slotted so the handles may 
be sprung together. The 
disk is held obliquely by 
two nails driven into one 
side of the opening about 
Ye" from the surface. The 
jig plate centers the hole 












WABBLE WHEEL 
CANTED 34" 
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Y 4 je Details shingle nail through his lap into the seat. Adjust the ing 

Seat LK seat with the fork above the axle, and nail it on. iS 

Paint the parts before assembling. Dipping is a T 

convenient method, especially if a number of the toys trat 

Deto; , ; , have been constructed. The tractor illustrated has an pur 

etails of the construction and, in oval, : gpm pec: 
the set of completed parts. The wabble range body, yellow wheels, and black tires and : 
disk operates a wire fork, which turns the Yadiator. The driver has nink face and hands, blue ty 

driver's body from one side to the other coveralls, and black hat.—KDWIN M. LOVE. sim 
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W Turtle hoves9ts Head and Feet | °: 

Vv 

HEN pulled on a string, the wooden onto the cranks before the wheels are added. — 
turtle illustrated below moves its legs The latter are keyed by bending the shaft id 

and draws its head in and out in a lifelike ends back on themselves and forcing them wud 

manner. into small holes in the wheels, where a drop wan 

Turn the shell from a band-sawed pine of celluloid cement holds them. Screw the sens 

blank. Hold it in a chuck for recessing, and _ bearing inside the recess, slit the ends to the maser 

then fit the recess to another chuck for shap- bearing holes, and force in the crankshaft. ~~ 


ing the outside. Groove the segment zones 
and divide them radially. 

Bend the crankshaft from baling wire, the 
bearing from a strip of sheet iron. The con- 
necting rods are strips of sheet iron, pushed 


The turtle's 
head and feet 
are operated by 
a wire crank- 
shaft, as in the 
bottom view 











Shape the head and neck semicircular on 
top. The neck slides in a groove in the shell, 
being held with a metal plate. The connect- 
ing rod enters a slot, where a nail holds it. 
The tail is a strip of inner-tube rubber. 
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COLORFUL 


Toy Freighter 


FOR QUANTITY PRODUCTION 


fascinating toys for young 

children. If they can play 
with a boat in the bathtub or 
in a wading box or pool, so 
much the better, but they also 
get much enjoyment in play- 
ing with one on the floor if it 
is of a flat-bottomed type. 

The little freighter  illus- 
trated is adapted for either 
purpose, and the design is es- 
pecially well suited to quanti- 
ty production because of its 
simple construction and the 
small amount of materials required. The 
apacious cargo hold will carry a large ship- 
ment of dummy boxes and barrels made from 
scraps of wood. 

White pine, redwood, or any fairly light- 
weight wood may be used. The hull is built 
up as shown and fastened with casein glue 
to a waterproof plywood bottom. The ply- 
wood should be of the outdoor type. Avoid 
using nails or brads unless galvanized, be- 
cause ordinary nails will eventually cause 
rusty streaks. 

Deck planking can be simulated by scoring 


B iseci are among the most 












, 


the wood with a hard lead pencil and then 


varnishing the surface. Take care to round 
off the tip of the mast as well as that of the 
dowel behind the deck house. If*the toy is 
intended for a very small child, the mast 
should be eliminated so that there would be 
no danger of his falling upon it. 

Use the brightest reds and greens in paint- 
ing, because the appeal of this freighter lies 
principally in its coloring. Stenciled windows 
and doors add to its appearance, but are not 
absolutely necessary. The cargo hold is 
painted gray.—DICK HIXON. 
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The principal parts of the hull and superstructure are band-sawed or scroll-sawed from %4” thick white pine, 
and the largest piece is jig-sawed in the center to form the cargo hold. The bottom is waterproof plywood 
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(Top View! 


) Onassis 


4 — ; Tl) vr! 
x0 Bodylénd Viewe 

Y 2 “gga Se 

el 


| 


“enassit (side view) 


A simple toy truck. The 
wheels are cut with a hole saw and 
crowned on a sander, as at right 


Toys Designed by Prize-Winning 


ROM the work sheets of the Bison Home- 
— workshop Guild, Buffalo, N. Y., were . age ® 
taken the accompanying drawings of three - : «u%  ()"1) oordaal 
toys designed especially for quantity produc- ae | |_|. SHARTS 
tion. It was the remarkable toy project of 
this club which won for it the national 
award for civic activities in the 1939 achieve- 
ment contest of the National Homeworkshop 
Guild. 

The drawings are self-explanatory. When 
a large number of toys are to be made, it is 
necessary to turn the parts out systemati- 
cally and to use nailing jigs to speed up the 
assembly. In the case of the toy truck, for COLOR SCHEME 
example, the stock for the hoods can be cut Siaiken aots ace xeon 
in long pieces, with the sides beveled to 10 


These designs are from the work sheets of the 
Bison Homeworkshop Guild, Buffalo, N. Y., 
which won the 1939 Guild award for its toy 
project. The cart above is made either 
with a duck or a rabbit between the shafts 
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deg. The individual hoods are then cut to 
length and beveled on the front. Finally the 
shaded portions of the hood are sanded off. 

The wheels are cut from %” stock with a 
1%,” hole saw and later crowned on a sand- 
ing disk. This is accomplished by putting the 
blank wheel on a pin made by driving a nail 
in a piece of scrap lumber about 1” back of 


Toy Garden 


Furniture 
BUILT FROM 
CLOTHESPINS 


fr ™% 


TABLE 3 HIGH 


the end and cutting off the head of the nail. 
The wheel is held against the sanding disk 
and allowed to spin on the pin. By swinging 
the handle end of the stick back and forth 
in an arc, a smooth, even crown to represent 
the tire can be put on the wheel in a few 
seconds. It is best to wear a glove on one 
hand and let two fingers ride on the wheel. 





























No matter how limited one's shop equipment may be, 
it is possible to make attractive and sturdy toy garden 
furniture from wooden clothespins and scraps of plywood 


| 


ey the simplest type of sawing, drill- 
ing, and nailing is needed to make toy 
garden furniture, fences, and gates from 
clothespins and scraps of 14” plywood. Each 
clothespin must have one of its legs cut off 
as indicated in the drawings, but the waste 
pieces are utilized for fence and gate pickets. 

To construct a chair, cut a 2” by 3” piece 
of plywood and nail four of the clothespins 
to one long side, with two nails each, one 
through the seat down into the clothespin 
and the other through the clothespin into the 
edge of the seat. Shorten six clothespins to 
2%” and nail three in place for each arm. 
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| | The long bench is made in the same 

i; Se way with a 2” by 6” piece for the 
seat. A brace cut as shown is placed 
below the seat. For the table, use a 
top 3” by 5”, a shelf 2” by 3”, and six 
pins cut 2%” long. The top is glued to 
the ends of the pins. 

The fence consists of two 14” wide 
strips of thin plywood cut to the desired 
length. The ends of the upper strip are 
nailed to clothespin posts and rest on their 
cut edges. The ends of the lower strip are 
nailed into mortises cut into clothespins near 
their heads, as illustrated. 

The gateway requires two clothespins 
nailed to a plywood arch so as to leave a 2” 
wide opening. The gate itself is cut from 
plywood 1%” long by 15%” high and has 
three pickets nailed to it. The hinges are 
made of wire, and the gateway and adja- 
cent sections of fence are linked together 
with wire.—HAZEL F. SHOWALTER. 
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Marine Ornaments for Cottage Gate 
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Flaming Alcohol Loosens Screws 


HEAT can be applied to a corroded or rusty screw in 
order to loosen it by setting an empty .22 caliber rifle 
cartridge jacket (of the long or long-rifle type) on the 
head of the screw, partially filling it with denatured 
alcohol, and igniting the liquid. When the flame burns 
out, remove the jacket with pliers, because it becomes 
very hot. In most cases, sufficient heat will have been 
transmitted to the screw to loosen it. With this method 
there is no danger of injuring surrounding surfaces, as 
in the case of the electric motor illustrated.—W. C. W. 





sea horses makes an effective decoration for the 
gate of a cottage, particularly one built on a beach or 


A MAHOGANY pilot wheel flanked by two cut-out 


owned by a family interested 
in yachting or motor boating. 
In this case the pilot wheel is 
built up, the hub, six spokes 
and the ring being turned sep- 
arately from mahogany. It is 
assembled with waterproof 
casein glue and brass screws, 
although dowels could be used 
if preferred. A similar pilot 
wheel also makes a pleasing 
ornament over the fireplace or 
in a boy’s roon. 

The sea horses are scroll- 
sawed from plywood of the 
waterproof variety. They are 
painted a natural mottled 
brown, but could be colored 
Chinese red if a brighter note 
is desired.—HI SIBLEY. 
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This little canni- 
bal'’s spear is a 
pen, his skirt con- 
sists of rubber 
bands, and his 
earrings are only 
wire paper clips 


BASE 
THICK 



















Cannibal Figure Forms an Amusing Desk Novelty 


RUBBER bands and paper clips never had a 
more novel holder than this cannibal figure, 
who stands guard so patiently over an ink 
bottle, spear in hand. His spear is, in real- 
ity, a penholder, and there is a little tray in 
front of him for holding thumb tacks or pins. 

Enlarge the pattern for the figure, transfer 
to 14” thick wood, and jig-saw to shape. Cut 
the base from material 14” thick. Rout or 


Shellacking Small Model Parts 


SHELLAC may be applied to small model parts by us- 
ing a pipe cleaner in place of a brush. The next time 
the cleaner is required for a similar job, the hardened 
end is merely cut off with pliers. This is more conven- 
ient than using a small brush, which has to be carefully 
cleaned in alcohol after use.—ERNEST W. RHUDA. 


Guard for Tailstock Indicator 


HANDS and clothing 
may be protected from 
the sharp point of the 
ndicator used on a 
ithe tailstock sleeve by 
he simple method il- 
ustrated at the right. 
\ short piece of wood- 
en dowel is drilled for 

irt of its length so 
hat it will be a tight 

t when slipped over 
ie indicator point. It 

easily slipped into 
lace and can be re- 
moved in an instant. 
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carve the receptacles for thumb tacks and 
ink bottle, sand the pieces, and assemble with 
glue and brads. Paint as indicated, or use a 
color scheme of your own choosing. Glue felt 
under the base to protect the polished surface 
of desk or table. 

The paper-clip earrings and rubber-band 
skirt may be hung on brads or on small hooks 
bent from wire.—CARL L. SORENSEN. 





Talcum Lengthens Life 
of Rubber Gaskets 


OLD rubber gaskets around re- 
frigerator doors can be made to 
last longer even after they have 
become sticky by coating them with 
talcum powder two or three times 


a year. Remove any rubber ad- 
hering to the cabinet where the 
gasket strikes with dry cleaning 
fluid. W. E. B. 








mooet or THE GS “PANAMA” 


AILY papers make fre- 
quent references to the 
swift pace with which our 
merchant marine is to be 

rebuilt. First to be completed in 
this huge ship-building program 
was the 10,000-ton liner Panama. 
In fact, she is the first new pas- 
senger ship constructed in this 
country in six years. With her 
two sister ships, Ancon and Cris- 
tobal, she will operate between 
New York and the Canal Zone in 
the service of the oldest ocean 
line under the American flag, the 
Panama Railroad Steamship Co. 
More than fifty other vessels of 
modern design are under con- 
struction, and hundreds more are 
planned. This vast building pro- 
gram, which is under the direction 
of the newly established Maritime 
Commission, is intended to bring 
about complete replacement of 
the aging vessels on which our 
foreign commerce now depends. 
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ew American-Built Liner 










The streamlined appearance of the Panama 
bespeaks the modern design and equipment 
that have gone into her construction. An at- 
tractive miniature water-line model of the 
ship can be easily made as shown on a scale 
of 1” equals 100’. This gives a model 5” long 
or exactly the size of the accompanying 
lrawings. Because of its small size and com- 
parative simplicity, the project is an excellent 
one for beginners. 

The hull is shaped from a block prepared by 
gluing together piece A, the wedge B, and C. 
These are sandpapered to give a slightly flar- 
ing bow and a cruiser stern. The superstruc- 
ture is formed by gluing together the pieces 
marked D to K after they have been cut to 
the shapes indicated in the drawings. It is 
merely a matter of cutting out the flat pieces 
ind placing one on top of the other. 

The derrick posts are common pins cut 
lown to correct length, while the booms are 
thin wire. Paper is used for the hatches, fun- 
iel, and window strips. The funnel may be 
nade from solid wood carved to shape, but a 
ollow funnel looks much better and can be 
nade by winding and pasting a paper strip 
round a correctly shaped wooden form. The 

indow strips, which are narrow pieces of 
aper cut as shown to form the window divi- 
ions, may be omitted although they great- 
y enhance the appearance of the model. The 
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Designed Especially 
for the POPULAR SCIENCE 
MODEL-of-the-MONTH CLUB 


By THEODORE 
GOMMI 


LIST OF MATERIALS 


WHITE PINE, BASSWOOD, OR BALSA 


No. 
Pe. pf 


1 3/16 


Ww L. For 
% 5 

3 1/32 % 5 
% 


aA 
B, C, D, E, F, G, K, 
J, and lifeboats 
2 i798 5 H and I 


MISCELLANEOUS 


12 pins (1%” long, but remove heads and 
cut to length) for derrick posts, etc. 


36” thin stiff wire for davits, derrick 
booms, and mast. 


Sheet of good quality writing paper for 
funnel, hatches, and window strip. 


Small piece of thin tin foil for funnel 
markings. 


Buff, gray, and white paint. 


Note: All dimensions are given in inches, 


lifeboats are carved to the conventional shape 
and glued to # between wire uprights repre- 
senting davits. 

The hull is gray as far as C. From C up, 
the hull and superstructure are white. 
Hatches and derrick booms are buff. In the 
prototype, the funnel is buff with three shiny, 
stainless-steel stripes. These can be repre- 
sented in the model by gluing on narrow 
strips of tin foil. 
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Handle on Wire Brush 
Lessens Fatigue 


A WIRE brush can be used with con- 
siderably less fatigue for removing old 
paint or other cleaning purposes if a 
handle about three feet long is nailed 
or screwed to it as illustrated below. 
Round the edges of the handle and 
sandpaper it smooth.—-R. G. PETER. 





If a long handle is fastened to it, a wire : 
brush is not so tiring to use on heavy work bolt and wing nut.—FRANK HEGEMEYER. 





Container for Bicycle Patch 


PICKING STICK FOR VARNISH [PAINTING] 


In applying varnish, it is frequently necessary to remove specks of lint or 
other foreign material that have settled on the wet film. This is best done 
by means of a picking stick made as follows: Heat nine parts of brown 
rosin and one part of varnish in a small, clean vegetable can while con- 
stantly stirring the mixture. Continue the cooking until a drop deposited 
on a scrap of glass will form a stiff pill. Fasten the drop on the end of a 
1/16” diameter applicator rod (obtainable at any drug store) or a small, 
stiff wire. Mold the drop to a convenient shape with moistened fingers. 
Touch this end of the stick or wire to any speck of lint or foreign material 
in the wet varnish and lift it up. Don’t push it out. To make the working 
end sticky again, simply tap the small ball lightly against the palm of the 
hand. 
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LETTER CARRIERS, newsboys, and others who use 
bicycles day after day to cover comparatively long 
distances often make it a practice to carry with them 
some patches and cement for emergency repairs to 
bicycle tubes. A good container for the patching out- 
fit can be made from a discarded flash-light case by 
closing up the lamp-socket hole. It is held on the 
frame as shown by bending two pieces of 1” by 1/16” 
strap iron or brass about 5” long to form a figure 8 
and bolting it in the middle with a 1” by 3/16” 
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blass-lopped Cocktail Table 


IMPLICITY of line, 
beauty of wood, and 
durability are com- 
bined in this modern 
cocktail table. The original is wal- 
nut and zebra-wood veneer with a 
plate-glass top. Gumwood or blond- 
finished maple could be used, if 
preferred, instead of walnut. 

The core of the base is built up 
of white oak; the edges are ve- 
neered with striped walnut and 
trimmed when dry; then the top 
surface is veneered with four-piece 
matched butt walnut. If no veneer 
press is available, several automo- 
bile jacks may be used in conjunc- 
tion with 2” by 4” pieces braced 
against the floor joists above the 
shop. 

For the end pieces, 14%” by 7” 
black walnut boards are used with 
3” by 3” walnut squares at the 
lower ends to enable the rounded 
corners to be shaped. The inside 
coves are cut on the bench saw. 
The outside corners may be left 
square until all the joinery is com- 
pleted, when they can be rounded 
off with a plane and finished with 
. wood file and sandpaper. 








This modern piece is distinguished by simple lines and 
beautiful grain. The glass top is silvered in the center 





























Mortise-and-tenon joints are > %| \," 
used throughout. The %” by 3” nay 
tenons are cut on the bench saw rd waar 
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NOTE: TOP CAN |} 
BE PLACED 1/2" |/ } 
OR Yy" HIGHER |) | 
IF DESIRED 











drawings. Above, details 


Ba anita of the base and the 
r) top frame as well as 
4 a layout for the glass 


RALPH R. 
Ll KOFLER 


the assembly 


By 
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and the mortises on the drill press. All are’ 


cut 1” short to insure good blind points. 

The uprights are next routed with a half- 
round router bit, or by hand with a half- 
round gouge. The short filler pieces which go 
between the uprights and the base are now 
glued to the uprights. When these joints are 
thoroughly dry, the end units are glued to 
the base and the outside corners are rounded. 

The upper frame is prepared by veneering 
a gumwood board with striped zebra on both 
sides. The board is then cut into two pieces 
2” by 33” and two pieces 2” by 19”. The 
edges are covered with 1%” thick pieces of 
walnut, the upper strip being rabbeted as 
shown to receive the plate glass. These strips 
are glued and fastened with finishing nails. 
The corners of the frame are mitered and as- 
sembled with corner blocks or miter nails. 
The complete frame is then fastened between 
the uprights with wood screws. 

The wood may now be finished by staining, 
filling, and varnishing or in any way desired. 
No pains should be spared to obtain as per- 
fect a finish as possible.* 

The plate-glass top can be obtained from 
any glass house. Order two 1,” miters cut on 


the bottom 512” or 6” from each long edge so 

*See ‘‘Better Methods of Finishing Furniture and Other 
Woodwork’’ in Amateur Craftsman’s Cyclopedia,’’ 
Popular Science Publishing Co., Inc., New York; $1.95. 











This tiny wall safe is a standard 
steel receptacle box with a regular 
cover plate, to which is fastened 
the front of a duplex outlet. For 
realism, a lamp can be plugged in 
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LIST OF MATERIALS 


Base—1 pe. white oak, 2” by 6” by 48”; 
sq. ft. striped walnut veneer for | 

edges; four-piece matched butt walnut 
veneer, 12” by 24”. 

End pieces—1 pe. black walnut, 14” by | 
8” by 48” and 1 pce. 3” by 3” by 18”. 

Top frame—1 pe. gumwood %” by 10” | 
by 36”; 1 pe. zebra wood veneer, 12” 
by 36”; 1 pe. second-grade veneer for 
reverse side, 12” by 36”. 

Plate-glass top cut, silvered, and painted 
as specified; nails, screws, glue, finish- 
ing materials, etc. 











as to divide the glass into three sections. 
Have the center section silvered and the two 
side portions painted light cream paint. If 
necessary, you can apply the paint yourself, 
provided you stipple it on with a small wad 
of cheesecloth so as tc avoid all brush marks 
and streaks. When the paint has dried, apply 
several coats of varnish to the bottom. Then 
set the glass into the frame, and the table 
is complete. 

The original table cost $6.23 for wood and 
veneer and $5.00 for the glass top, cut, sil- 
vered, and painted. The construction re- 
quired about fifty hours. 


Bills and Jewels Hiddenin Dummy Outlet 


A COMPARATIVELY safe place to con- 
ceal bills or jewelry can be provided by 
installing a dummy electric outlet in the wall 
or baseboard. Choose a position where such 
an outlet would normally be found. Cut an 
opening and insert a standard steel receptacle 
box. A duplex outlet and a cover plate will 
also be required. To save space in the box, 
take the duplex outlet apart and discard as 
much as possible of it; then attach the front 
section to the cover 
plate with the center 
set screw. First, how- 
ever, drill one extra 
hole through the cov- 
er plate near the top 
so that it can be at- 
tached to the _ wall 
with a wood screw. 
This screw is_ not 
likely to be noticed, 
but for extra realism 
and to fool intruders, 
a lamp may be 
plugged into the out- 
let whenever the 
house is to be left for 
any length of time.- 

ELLSWORTH CASSING. 
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COPPER and ALUMINUM 


CANDLESTICKS 


minum tube inclosed by a copper tube and a base 
built up of alternate copper and aluminum bands 
about 3/16” wide. 

To assemble the base, a form is made by cutting 
a 3” hole in a 4%” thick board. The strips are crowded 
together by forcing a wedge between the ends. In 
the center a 1” washer is placed temporarily. Then 
the disk is bound tightly with wire and one side is 
filed smooth. The copper rings are next tinned and 
soldered to a brass disk 31,” in diameter, after which 
the base is replaced in the form and the upper sur- 
face polished. 

The stem is made by placing a 7%” outside diame- 
ter, 22-gauge aluminum tube 21,” long in a similar 
copper tube 1” in outside diameter and filling the 
space between with a strip of sheet aluminum. 

The handle is formed by bending a 14” length of 
1” copper tubing to shape, wrapping a strip of 
aluminum around it, and then a strip of copper 
around that. Several holes are drilled in the alum- 
inum strip to allow the two copper bands to be sol- 
dered together. A bolt is soldered in one side of 
the handle for fastening it to the stem, which must 
be filed to provide a neat joint. 

Next, two strips each of copper 
and aluminum are placed around 
the base and soldered. The top of 
this rim is filed down to within 
14” of the base and polished. A 
notch is filed in it to receive the 
handle, and the stem and handle 
are soldered to the base. The 
stem is filled to within 1” of the 
top with plaster. The holder is 
then polished.—MERLE TERRILL. 


Tins modern candlesticks consist of an alu- 










Copper parts of the handle are 
soldered together through holes 
drilled in the aluminum strip 
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Flowing solder over the coiled strips so 
that the brass base may be attached. 
The strips were previously filed smooth 


Inserting the stem in the base. The 


outside copper strip on the handle is 


bent down and soldered to the bottom 
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Leather-Covered Paddle 
Straightens Tubing 


COPPER tubing of small diameter can be 
straightened quickly by means of a paddle 
made of fiber and faced with leather approxi- 
mately 1/16” thick. The tubing is laid on a 
metal plate or hardwood board as illustrated 
below and gradually rotated while being 
struck with the paddle. This method is handy 
for the garage mechanic when it is necessary 
to straighten an automobile fuel or hydraulic 
brake line that has been bent in the course 
of removal from the car.—PETER ROSSMANN. 





Ye LEATHER 
FACING 
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The tubing is rotated and struck with the paddle 


GRINDING—Wheel Speed 
Type 


Cutlery wheels 


Cylindrical grinding 
Hemming cylinders 
Internal grinding 
Knife grinding 


Surface grinding 
Tool and cutter grinding 
Wet tool grinding 


times 3.1416. 


Snagging, off-hana grinding (vitrified wheels) 
Snagging (rubber and resinoid wheels ) 7,000 to 9,500 
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ie A a. Roa eee ne 
Reel to Hold Chalk Line 

A FAST-WINDING reel for a chalk line or 
garden line may be made from a discarded 
metal spool of the type used for electric 
wires, which can often be had for the asking 
from a hardware or electrical dealer. Cut a 
wooden handle to project about 5” and trim 
or turn down to fit the hub of the spool. A 
metal washer is used at the end to hold the 
spool in place, and a small door knob is fas- 
tened on the right-hand flange for winding 
the reel.—F.H. 


[METAL WORKING] 


Surface Feet per Minute 


4,000 to 5,000 


Cutting-off wheels (rubber, shellac, resinoid ) 9,000 to 16,000 


1 

l 

l 

l 
5500 to 6500 | 
2,100 to 5,000 '! 
2,000 to 6,000 | 
3,500 to 4,500 
5,000 to 6,000 , 
4,000 to 6,000 
| 

| 

| 

| 


4,500 to 6,000 
5,000 to 6,000 


i 
l 

1 

l 

I 

| 

I 

| 

| 

| 

! 

I 

I 

| To determine the number of revolutions per minute, divide the surface 
! speed in feet per minute by the circumference of the wheel you are using. 
1 The circumference is equal to the diameter (feet or fraction of a foot) 
| 

I 
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Flat, Air-Tight Base Improves 
Coal-Fired Water Heater 


SMALL coal-burning water heaters, 
especially when installed in an old base- 
ment, sometimes give trouble because 
they burn too fiercely and use too much 
fuel. This is likely to be due to air 
leakage under the base of the stove 
where it rests on a broken, cracked, or 
uneven concrete floor. A very small 

rack will cause a considerable draft 
ven when the ash-pit door is closed and 
the stove is checked. The remedy is to 
lismantle the heater and pour a smooth, 
level concrete base. Set the heater base 
on the concrete while it is only partially 
hardened. Also refit the ash-pit door 
more snugly, if necessary.—S.W.J. 
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Triangle=base times half perpendicular height 
Parallelogram=base times perpendicular height 

Trapezoid=half sum of parallel sides times perpendicular height 
Circle=radius squared times 3.1416 


Ellipse=long diameter times short diameter times 0.7854 


Fa 
£\ 
Regular polygon=sum of sides times half perpendicular distance 


from sides to center (altitude of triangle ) 
Cylinder=area of both ends plus circumference times height 


Sphere=diameter squared times 3.1416 





Broken Twist Drills Used 
for Reaming Out Burrs 


TWIST drills that have broken off close to 
the shank and are therefore ordinarily thrown 
away can be put to good use for removing 
the burr from drilled holes as illustrated at 
the left. The smaller sizes are held in a reg- 
ular pin vise and the larger ones in file han- 
dies or in handles turned from hardwood. 
Of course, it is necessary to grind new cut- 
ting edges. In use, always choose a drill con- 
siderably larger than the hole which is to be 
cleaned. 


[CALCULATIONS] 
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Homemade Print Drier 








TRIPLE TOGGLE 
SWITCH UNIT 


Wiring TO 110-V. 
Diagtam SUPPLY 





Three ordinary toggle switches are attached to a 
piece of sheet metal. One is in reverse position 


N ELECTRICALLY heated print drier 
and a general utility lighting unit are 
combined in the device illustrated. As 

a print drier, it holds two 10” by 14” chro- 
mium ferrotype plates for drying the prints 
flat with a high, even gloss; and matte prints 
can be dried between blotters. As a lighting 
unit, it has a high-low switch to enable photo- 
flood lamps to be dimmed when arranging the 
lights, thus cutting down current consump- 
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A sheet of canvas clamps 
the two chrome ferrotype 
plates to the curved sur- 
face of the drier. 
plate measures 10” by 14” 


Each 


By replacing the heating elements with high- 
wattage bulbs, the drier becomes a reflector 


tion and giving the bulbs a much longer life. 

The two sides are cut from pieces of wood 
%” by 5” by 14”. Two strips %” by 3” by 
191,” hold these ends apart, and the whole 
frame is covered on top as shown with gal- 
vanized iron. A sheet of lightweight white 
canvas is attached to the back by means of a 
curtain rod, which is passed through holes in 
two brass plates screwed on the sides. This 
canvas stretches tightly over the curved 
metal surface and hooks on the front under 
two similar brass plates. It clamps the ferro- 
type plates down to the curved surface while 
prints are drying. 

Inside, a porcelain socket is screwed to 
each end; and alongside one, a hole is cut to 
accommodate the switch unit. This consists 
of three ordinary 110-volt toggle switches at- 
tached side by side to a sheet of metal. One 
is placed in a reverse position to the others, 
so that when all switches are thrown in uni- 
son, one will be off and the other two on, or 
vice versa. To insure the switches working in 
unison, drill holes through the knobs, pass a 
rod through them, and solder it in place. An- 
other toggle switch can be installed to con- 
trol the entire unit. 

Heat is provided by two heating elements, 
which are screwed into the sockets and 
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Doubles as Lighting Unit 


By 
LOUIS HOCHMAN 



















































LIGHT 
CANVAS 






CURTAIN 
RODS 






GALVANIZED 
IRON 





~ ELEMENTS 






IN HEATER rad 








Construction of the drier. Curtain 
rods are attached to both ends of the 
canvas. The rod at the back passes 
through holes in the brass plates; the 
front rod hooks under similar plates 


switched on low heat. Two 100-watt bulbs on clamped down over them, and in from five to 


a 





high will also serve the purpose. ten minutes the prints will be dry. Use only ; 

In use, the unit should be kept on a metal- chromium ferrotype plates with this drier. f 

covered table. The prints are squeegeed onto If no metal-covered table is available, place i 

: the ferrotype plates in the usual manner, then’ a piece of galvanized iron about 15” by 22” i 
- placed face up on the drier. The canvas is under the drier. 





Electric Iron Holds Lamp 
for Table-Top Photos 


AN ELECTRIC iron 
makes a substan- 
tial yet easily 
moved support for 
a lamp used in 
taking table - top 
photographs. The 
“clamp-on”’ refiec- 
tors commonly 
used by amateurs 
are top heavy and 
it is difficult to find 
a suitable place to 
set them up, but 
an iron is just the 
thing. To protect 
the table, put a 
piece of felt or 

cardboard under- 
Wax Paper Protects Sleeves  ¢a"dboard under- 
CHEMICALS used in finishing photographs powerful spring 
- vill not stain your shirt sleeves if each is jaws of the clamp 
. rrotected with a piece of wax paper held in are merely snapped 
lace with an ordinary rubber band as illus- over the handle. 
trated above.—OLIVER BANDELIER. WILLIAM SWALLOW. 
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Clamped to a heavy elec- 
tric iron, the reflector 
is no longer top heavy 
yet can be moved easily 
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A Timesaving Photoflood Bracket 
for Use with Miniature Camera 


BY MAKING a lamp-holding attachment similar to the one 
illustrated at the right, the user of a miniature camera is en- 
abled to carry his flood light with him when he makes indoor 
photographs. The camera and 
lamp may either be held or —— 
mounted on a tripod. This lo- Vz 
cation of the lamp gives a 
rather flat lighting effect and , 
will be found useful in photo- 
graphing small groups such as 
at a party or in a play, es- 
pecially when a number of 
shots have to be made in vari- 


Sy 6"ALUMINUM 
\ SAUCE PAN 
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ous locations without waste of SaqrSne 
time.— WESLEY O. WALKER. WOODEN SCREW-TYPE Z 
GRIP SHADE 4 
HOLDER 


U- SHAPED _,__ 


cng, S LES 


Awe 

a 

- = 
x1 IRON =, R= The attachment is made as 
————_ thipop at the left. It is used for 
4" .! SCREW photographing small groups 


Bottles Marked with Wax Pencil 


A WAX negative-retouching pencil or a china-mark- 
ing pencil provides a quick way of temporarily label- 
ing bottles of photographic developer and other 
chemicals. If the glass is clean and dry, it is an easy 


Time can be saved when labeling bottles 
of photo chemicals by using a wax negative- matter to write letters and figures on it with the 


retouching pencil or china-marking pencil pencil. The inscription is waterproof.—E. W. 
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MOUNTING PRINTS [PHOTOGRAPHY] 


Mounting tisswe. For home use, heat may be applied with an electric iron hot 
enough to give a faint sizzle when tested with a wet finger. “Tack” tissue to 
back of print with the iron, then trim both print and tissue to size. Place on the 
mount, cover with a sheet of white paper, and press with the iron. Don’t slide 
it back and forth. About ten seconds in each position will be sufficient. Too hot 
an iron will glaze the print. Prints over 8” by 10” should be mounted in a 
professional type press. 


back of print and print area on the mount liberally. Let dry fifteen minutes or 
longer, then squeegee the print on the mount. Remove surplus cement with an 
art-gum eraser or a roll of clean cloth. 


Paste. No special precautions are necessary unless the paste you are using 


tends to buckle the prints. In that case, try applying it only to the margin of 
each print. Dry under pressure. 
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Camera Tripod Provides Stand 
for Home Movie Screen 


ANY sturdy camera tripod can be adapted to serve as 
an excellent stand for a home movie screen. Because 
of its height, it is especially useful for displaying movies 
to large groups. The tripod legs enable the screen to he 
sloped forward slightly to give a good view to all those 
in the room and also permit focusing sharply because 
the projected light strikes the screen surface evenly. 

For attaching the tripod to the screen case, a piece of 
sheet metal about 2” square is drilled in the center, and 
a stove-bolt nut of the proper size to receive the tripod 


Miniature Camera Labeled 
to Show Kind of Film 


THE accessory clip on a miniature camera 
is a convenient place to carry a label de- 
noting the film with which the camera is 
loaded and its speed. The label can be a small 
piece of cardboard or heavy paper folded once 
or twice. A piece of cardboard provides 
space for two kinds of film, while folded 
paper can be used to record up to half a 
dozen identifications.—W. E. B. 





thread is soldered to 
it as shown. A shal- 
low hole to take the 
nut is made in the 
case, and the plate is 
attached with four 
wood screws. The SMALL METAL 
plate does not inter- ae 
fere with use of the screen case 


screen off the tripod. a 
P TRIPOD 


LIGHTING TO REPRESENT SHAPES 


| 

| In representing shapes photographically for 

| still-life, catalogue, or technical photos, use 

| only the dominant light to set up the scene. 
Arrange it to illuminate two facets of the 

| objects (here the side and top) so that they 

| reflect varying amounts of light to the 
camera. The secondary light is used only 


for shadow density control 
| and, in this case, is about 
, level with the top of objects. 


| Fine results often may be [ i 
obtained, as in this example, SPOT) 
by having the facet in powminanrer 


shadow facing the camera. SLIGHTLY OvER 
TOP OF 
UPPER BLOCK 
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NUT 
— SOLDERED 
IN PLACE ~~ 











% Objects lighted, as in 
S&S diagram at left, to show 


b’. 4 
= rion yg te planes or facets 
‘illic ~~ 














HALF-SIZE MODEL OF 


Famous Kentucky Rifle 


ADDED TO OUR COLLECTION OF WHITTLED GUNS 





ARLY American history contains many 
references to the famous Kentucky rifle. 
The gun was approximately 5’ long and 
had a comparatively small bore, which 

made it possible to carry a large amount of 

ammunition on journeys. Many pioneers used 
the long rifle for that reason, and Daniel 

Boone is often given the credit for promoting 

its popularity. After his return in 1770 from 

the region that became Kentucky and Ten- 
nessee, he stressed the importance of carrying 
rifles on trips into that wild country. 

For nearly 100 years the rifle remained un- 
changed except for slight variations and it 
was often accurate up to 200 yards. Then 
the flintlock action was superseded by the 
percussion-cap type. Many of the old rifles 
were altered, as the change could be made 
easily. 

A half-size model of the cap- 
and-ball rifle makes a_ beauti- 


{os 











POSITION 
OF SCREW 
AT BUTT 


\ 





Close-up view of 
stock, trigger, 
trigger guard, 
and hammer. The 
imitation hinge 
projects 1/32” 
beyond the stock 
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ful piece to add to your collection of whittled 
guns. The one described is copied from an 
authentic rifle on which the name of the mak- 
er, Jos. M. Golcher, was inscribed. From the 
stock butt to the end of the barrel is one 
piece of wood—usually curly maple. The elab- 
orate brass inlay on the right side of the 
stock was hinged so that small yound pieces 
of buckskin heavily greased with soft tallow, 
which held the bullets in place, could be kept 
inside. 

Enlarge the drawings and transfer them to 
a piece of white pine 1” by 5” by 2’ 6”. Jig- 
saw the excess away, leaving just the outline. 
Start by whittling down the thickness. From 
the full-size cross sections make cardboard 
templates to help obtain the correct shape. 
Keep your pocketknife very sharp so that it 
will not tear the soft wood. Make the cap 
holder and hammer separately; then glue and 
dowel them in place with a piece shaped to 


Ee 


Use these full-size 
cross sections for 
making templates to 
guide the shaping. 
The numbers refer 
to points indicated 
on the drawings on 
the following page 
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Carving of the trigger should be left until last. Keep the 
knife sharp at all times so it will not tear the soft wood 


represent a screw. Note that the rifle has an octa- 
gon-shaped barrel and there is a cheek rest on the 
left side of the stock. 

Bore a small hole in the end of the barrel to make 
it appear to be hollow. A long rifle when new was 
usually about .45 caliber—sometimes even as small 
is .32 caliber—-but would be rebored whenever the 
bore became badly worn and rusty. The result was 
that the older the rifle, the larger the bore. 

Outline the markings and the brass inlay with a 
very small veining tool or any tool that will produce 
i Narrow V-cut. 

The model illustrated was left in the natural wood, 
but it may be finished with stain and paint if desired. 
Stain the wood parts antique maple, paint the iron 
arts gun metal and give a dull gold finish to the 
rass parts. The model may be mounted, if desired, 
n a baseboard, preferably walnut or mahogany. 
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BOTTOM VIEW OF GUARD 


By CARL G. ERICH 
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Metal Fasteners Prevent 
Leaks in Roll Roofing 


FOURTEEN years ago I put on a roof with 
heavy roll roofing paper and it has never 
leaked. This is because I used fasteners of 
the type illustrated below instead of roofing 
nails, as leaks usually start around the nails. 

The fasteners are cut from galvanized 
iron. Two small holes are punched in each, 
and the pointed ends are bent up at right 
angles. The roofing paper is laid across the 
roof, and the fasteners are nailed about 3” 
apart along the upper edge with shingle 
nails. Roofing cement is applied in a strip 2” 
wide, covering the fasteners. The next length 
of roofing paper is laid to overlap 2”, and the 
fasteners are hammered lightly down over 
the top sheet. This process is continued until 
the roof is covered. Roofing nails are used 
only at the beginning and the end of each 
strip.—H. I. OSTEBEE. 





POINTS BEND we 
OVER EDGE OF 38 
TOP SHEET 





FASTENERS, WY 
NAILED TO 
TOP EDGE OF 
BOTTOM SHEET 

































FILING A RIPSAW 


VISE HEEL 
x \o 








a 
DIRECTION OF FILING 


® 


—_=> 


———_—. 


1. Joint the saw lightly and clamp 
it in a saw vise with the handle 
towards the right. Hold the file 


_ EES 





<—— — —___.. 


DIRECTION OF FILING @ 


a 








Cleaning Lathe Tapers 


For accurate work on the lathe, the tap- 
ered hole in the spindle must be kept per- 
fectly clean. This can be done with a cleaning 
rod made by inserting a screw eye in the end 
of a wooden dowel. The cloth is then passed 
through the screw eye.—H.R.H. 


Copper Wool Removes Gum 


THE gummy 
residue left on 
woodworking ma- 
chine tables by 
wood having a 
large pitch con- 
tent may be re- 
moved easily with 
an ordinary scour- 
ing pad. The cop- 
per wool type is 
best because it 
does not scratch. 





[WOODWORKING] 


1 
horizontally and at right angles to | 
the blade. | 
2. Start in the first gullet to the l 
right of the first tooth set away 
from you and continue in every sec- | 
ond gullet until the handle is l 
reached. Reverse the saw in the 
clamp and file the gullets previous- | 
ly skipped. 

| 
| 


Files. For ripsaws and crosscut 
saws with 4, 415, 5, 51, 6, 644, and 
7 points to the inch, use 7” slim 
taper files. For 8- and 9-point cross- 
cut saws, use 7” extra slim taper 
files. For 10- and 11-point crosscut 
Saws, use 5” extra slim taper files. 
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NATURAL 
KNEE STEM 


3-PIECE STEM 


2-PIECE STEM 
FOR SMALL GOAT 


2-PIECE STEM FOR 
FLAT-BOTTOM AND 
SOME V-BOT TOM BOATS 
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3-PIECE STEM 
WITH NATURAL KNEE 





Stems are made in various ways, as shown at left. Amateurs usually 
find it easier to rabbet the stem after it has been set up in place 


Stem Construction 


ON Baers FOR SMALL BOATS 


iE stem of a small boat may be made in 




























many different ways, depending upon the 

size of the boat and the particular design. | 
Ordinarily a one-piece stem is used only when 
the boat is very small or when a natural crook { 
knee is available such as a hackmatack (tama- 





CROSS SECTION CROSS SECTION 
THROUGH . THROUGH STEM rack) knee. 
RABGETED STEM WITHOUT RAGGET Two- and three-piece stems are usually made 








of white oak. Hard pine or mahogany may be 
substituted, and spruce is often used for a very 
light boat. A full-size paper pattern for such a 

stem must first be 

drawn; it is used to : 

Sune KEEL OO naan determine the shapes i 
of the various pieces 

and as a guide while f 

fastening them  to- 
gether. The scarfs 
Where the various 
parts join should be 
carefully fitted and 
made long enough so 
that plenty of fasten- 
ings can be_ used. 


3y BRUCE and WILLARD CRANDALL The joining surfaces 
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The only way to avoid the rabbeting 
is to use an inside and outside stem 


lanl 












KEELSON 
STOPWATERS 


CUTWATER FACE 


low stem sections are fastened. 


/herever a rabbet crosses a joint, Rabbeted Stem 








is necessary to use a stopwater 














should be painted before fas- 
tening. 

After the stem is assem- 
bled, the rabbet line is 
marked on each side. The 
bearing line may also be 
drawn if it appears in the 
plans, and the rabbet may 
be cut roughly in the stem 
while it is still on the bench, 
using the measurements 
from the plans if they are 
given. If a full-size drawing 
of the entire boat has been 
made, it is possible to work out all the rabbet 
angles from this drawing, but it is a very 
complicated process and requires consider- 
able knowledge of drawing and projection. 

It is easiest for most amateurs to cut the 
entire rabbet after the stem is set up in posi- 
tion on the boat. A batten the same thick- 
ness as the planking can then be bent over 
the frames and clamped into position at vari- 
ous points to act as a guide for the rabbet 
angles and depth, or a short piece can be 
used to gauge the depth. If desired, test 
notches can first be cut into the the stem at 
various points. All the notches are joined 
together later to form the continuous rabbet. 

On most boats the stem rabbet is continu- 
ous with the rabbet in the keel or with the 
groove made by the overlapping of the keel- 
son by the keel. On small boats in which no 
outside keel is used, the rabbet disappears 
near the end of the stem; from this point 





Aside from the stem, even a boat 
like this is not very hard to build 


back the two garboard 
planks fit against each other. 

At every point at which 
the rabbet crosses a joint in 
the wood, a hole should be 
drilled through the stem and 
a soft wood plug or stopwa- 
ter driven through. The soft 
wood will swell under water 
and keep the joint tight. 

Ahead of the rabbet line, 
the stem is planed to a V- 
shape to form the cutwater. 
This may be done as soon as 
the stem is assembled or later on. 

In many cases it is possible to do away 
with the necessity of cutting any stem rabbet 
by making the stem of outside and inside 
pieces. The inside piece is simply planed so 
that the planking will fit over it properly, and 
the outside piece is bolted to it after the boat 


is entirely planked. This method also elimi- | 


nates the difficulty of fitting the planking 
ends to the rabbet, as the planks are allowed 
to run past the inside stem until after they 
are fastened; then they are sawed off flush 
just as they are at the transom. After the 
planking is completed, the front of the inside 
stem and the planks are planed off smooth 
and coated with marine glue before the out- 
side stem is fastened in place. If a steam box 
is available, the outside stem may be made 
from a relatively thin piece of oak, bent in- 
stead of sawed to shape. This makes the 
strongest and lightest type of construction. 


Tiny Spinning Wheel Holds Thimble and Pincushion 


HIS miniature spinning wheel serves as a thimble 





rack and a pincushion. Meat skewers, disks cut from 
wooden poles, and some scraps of thin box wood are 
used for the various parts. The necessary holes may be 
either drilled or burned in with hot wire nails. The 
treadle is hinged to the footboard at one end with a 
piece of glued cloth, and is attached at the other end to 


a crank made by 
bending a pin. The 


\) \q SPINDLE q—_ “| 76 two parts of the 
f) Jul, oo |\ ff . treadle are _ linked 
i 1 Lil with a loop of thread 
—— DPA) ; 3 
E--Jf * ) = Coen or fine wire. 
—s eat 4 JAS at The pinchusion is 
ues fm Here X made by gluing 
Tine ise \ some padding on 
has tc = both sides of a 
i | | Naw OA wooden disk and 
Py, L fs covering the whole 
| ee i ee eae | with two round 
nae TIT, patches of black 
The wheel of this novel little sewing i © AY $2 \\ \\ velvet. Represent 
kit is a pincushion. The thimble is Lh [res ue | j | AS \ \ the spokes with 
placed on top, and a small spool may ,, aap Sa iE - <— pated stitches of thread. 
be tucked underneath on the treadle L ~Li_t L/ LJroorsomo\\t RICHARD J. MAURO 
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Designed to hold two milk bottles, 
this box is strongly built of wood 
and lined with pieces of insulating 
board to keep out the heat and cold 


Low-Cost Dimmer Controls 
Poultry-House Lights 


CHICKEN raisers who use lighted poultry 
houses are well aware of the desirability of 
dimming the lights gradually. In place of a 
choke coil, an excellent dimming device can 
be set up with six carbon-filament bulbs of 
16 candlepower, connected in parallel. 

The sockets are mounted in a box 5” wide, 
20” long, and 1%,” deep. The lid is a piece 


of 4%” pressed composition wood 
with six holes through which the 
sockets project. All connections 
are soldered and a switch is con- 
nected as indicated. 

For full illumination, the switch 
is set from B to C. To dim the 
lights, screw all six bulbs firmly 
in the sockets, then throw the 
switch from BC to BA. The bulbs 
will light and the lamps in the 
poultry house will become slightly 
dimmed. By unscrewing one bulb 
at a time at about five minute in- 
tervals, the poultry house lights 
will be gradually dimmed to a 
deep shade of twilight, and the 
current can then be turned off 
entirely. FRED H. SCHULTZ. 


feel 
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Milk Bottles Protected in Box 
Lined with Insulating Board 


MILK bottles, if placed in this insulated box when 
delivered, are protected against the weather, break- 
age, and stray animals. Even when the milk is left 
outside for a considerable time, the box keeps it from 
freezing in the winter or becoming sour in summer. 

The box shown holds two one-quart bottles, but it 
could be made larger if necessary. The wood parts are 
nailed together first, then %%2” thick insulating board 

is nailed to the inner sides and 
























































}~——9%"——+~ bottom. Attach the assembled lid 
+4 with two 3” No. 8 roundhead brass 
INSULATING wood screws, which allow it to 
| seamen * swing. Cut a piece of the insulat- 
Rina Fe i ing board to fit an 
FPS ee nail it to the inside 
TOP VIEW (WITHOUT LID) 44 ° of the lid, placing it 
— 1334 —ws, w/ 9 ; ' ’ : 

sco smcrecomee, TE > a ; so it will not inter- 
—_———— a = IX vai! fere with opening 
‘| Pa? [tT «| séoOor closing the lid. 

INSULATION STOPS | — | P . 
Yo" BELOW TOP OF ! HOLE FoR Paint or varnish 

BOXTO ALLOW | R 4 a 
aadee: | screw || | = the finished box 
| INSIDE OF LID | 1 thoroughly to pro- 
. tect it against the 
iveietsianiaibon H us u | 4 Weather. The wood 
: for the box is 1” 
FRONT VIEW SIDE VIEW thick.—C. B. 











—— F Placed in the kitchen 
| (QWONMO)NOKXE O) - or other convenient 














_ = place, the dimmer en- 
ables the lights of 


the poultry house to 
be reduced gradual- 
iy ly so as to avoid any 
shock to the chickens 
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Snace-saving Accessories 



































While the vise at right is tied up with a gluing job, an auxiliary n 
woodworking vise is mounted in the metal-working vise at the left 





NCREASED enjoyment from the use of 
tools can be gained by constructing shop 
accessories like those shown in the accom- 
panying illustrations. They are designed to 

help the home workshop owner maintain 2 

clean, convenient workshop. 

The tool tray prevents frequently used 
tools, such as screw drivers, wrenches, 
and pliers, from accumulating on a 
bench top and thus impairing its use- 
fulness as a working surface. The tray 
also serves for carrying these tools to 
where they are needed and provides a 
regular place to store them in plainly 
visible groups. 

Note that the bottom is recessed to 
make the tray easy to grasp for lifting, 
and the interior is terraced so as to per- 
mit the desired grouping of tools. A 

deep well, suitable for containing large 

By Vo" QUARTER-ROUND LIP tools, is formed in the center of the 
PREVENTS TOOLS FROM tray. Durability is assured by using 
J. MODROCH ROLLING OFF TERRACE 2” by 2” stock for the risers and rail- 


This tool tray, which is 
easy to lift around, is 
arranged so the tools 
are in convenient groups 
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ing, and 1” boards for the bottoms of the well 
and terrace. Painting the interior white 
makes it still easier to select any desired 
tool at a glance. 

The nail-and-screw wagon is another aid. 
Boxes of nails, nuts, screws, and washers 
may be arranged in any desired order in the 
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HAND GRIPS — 
FOR LIFTING 
BODY OFF BASE 


DOWELS GLUED 
IN ENDS OF 
2"x2" UPRIGHTS \ 

Wh HOLES TO 
REMOVAGLE DOLLY — RECEIVE PEGS 
BASE OF 2" STOCK 
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for a omall Workshop 


Left, refilling small oil 
cans from the shop sup- 
ply, which is kept in 
one-gallon cans. Below, 
the curved pencil rack 


STORAGE 
COMPARTMENT 


troughs built around three sides 
of the wagon, which can be 
pushed about the shop at will. 
Reached through doors at the 
rear, the interior of the wagon 
serves as a storage compart- 
ment for housing bulk quantities 
of these items. Visibility in the 
troughs is increased by light re- 
flected down into them from the 
white painted walls of the 
wagon. As a convenience for 
supporting the overhanging ends 
of long boards being worked on 
the bench, the wagon is built 
bench high, while the dolly base 
with its four casters is remov- 
able for general trucking use. 

The choice of bench vises can 
be increased without consuming 
any additional bench space by 
bolting auxiliary vises on blocks 
in a manner suitable for clamp- 
ing them in the jaws of the one 
or two vises that are permanently fixed on 
the bench. Thus, with one woodworking vise 
and one metal working vise and an auxiliary 
of each type bolted on blocks, a working com- 
bination of either two woodworking vises or 
two metal-working vises is possible. 

This arrangement proves especially useful 

















for converting a large vise into a small one in 
order to hold small work conveniently. It also 
permits the conversion of either vise to the 
other type, should the regular vise become tied 
up, as for instance, while being used to aid 
in clamping up a glued job. 

Gallon-size oil cans held in a wall rack, as 
shown, aid in keeping the oil supply ac- 
cessible. If spigots are soldered into the bot- 
toms of the cans, the chore of refilling small 


Faucet-Reseating Tool 
Used in Hand Drill 


WHEN reseating a 
faucet with the 
special type of tool 
commonly used for 
that purpose, much 
better results. will 
be obtained if it is 
turned by means of 
a hand drill, as illus- 
trated at the left. To 
do this, remove the 
handle of the tool, 
grip the shank in 
the drill chuck, and 
screw the guide col- 
lar into the open end 
of the faucet. This 
method leaves a 
smooth, even sur- 
face, free from chat- 
ter marks resulting 
from hand operation. 

S. J. GANCHER. 





STANDARD VARNISH STAINS 


Varnish stains are sold ready mixed. For general use, keep on hand cans of 
mahogany, walnut, and oak varnish stains, and clear varnish of the same make. 
Do not buy an opaque or pigment type of varnish. See that the wood is sanded 
glass smooth and free from scratches, then proceed as follows: 


1. Seal the wood with one part white shellac, one part orange shellac, and 
five parts denatured alcohol. Brush on evenly. Dry hard. Sand with No. 6/0 
garnet finishing paper and dust carefully. 


shade. For example, old cherry can be mixed from one part mahogany varnish 
stain, three parts walnut, and one part clear varnish. 


3. Apply the freshly-mixed varnish stain with a fitch brush very evenly. Do 
not lap the strokes. Dry for twenty-four hours and repeat to deepen the color 


if necessary. 


4. Apply one clear varnish coat. Dry for a week. Rub in the usual way with 
FFF pumice stone and oil or water for a fine finish. 
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containers can be done quickly without re- 
moving the storage cans from the rack. To 
identify the various kinds and grades of oil, 
the cans may be numbered or painted in 
different colors. 

It will be found that a pencil holder of the 
wire-spiral type can be made more accessible 
if mounted on a curved block, as illustrated, 
instead of being held flat. Place the holder 
within easy reach of the woodworking vise. 








Try-Square Aids in Laying Out 
Long Work with Folding Rule 


GREATER accuracy in making a long meas- 
urement in from the edge of a large panel 
can be assured if a try-square is held against 
the folding rule as illustrated. 


Setting Up Work To Be Welded 


SHORT, discarded ends of electrodes are 
useful for setting up and “tacking” work 
that is to be electrically welded. The short 
pieces are easier to handle for this purpose 
than long rods.—F. J. W. 


[PAINTING | 
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ILLUMINATED 


Model Railway 


Bumper 


GIVES WARNING 
OF SHORT CIRCUITS 











21-VOLT_ > |__ SOLDER WIRES 
BULB : TO SOCKET 
(NO.18 WIRE) 


HOLE IN 
ESIDES preventing derailments, this il- 
luminated bumper for model-railway use 
acts as a danger signal. When the light shines 
very dimly or not at all and an engine is on 
the siding, it indicates that something is 
wrong and you should investigate the trouble 
to prevent burn-outs. 
In a block of wood shaped as in the sketch, 
drill three equally spaced holes in the lower 
part of the front to take the track pins. Bore 
another hole from the top all the way through 
the block to fit a bare miniature socket. En- 
large the bottom of this hole to give access to 
two of the small holes made for the track 
pins. 
Solder wires to tip and side of the socket 
and push it down in the hole so the bulb will 
touch the top. Bring one of the wires out . 
through the center hole and the other out 
through a side hole. When the bumper is 
pushed on the track, contact is made and the 
bulb will light when power is on. Paint the 
bumper gray and use one at the end of each 
siding. 

















Miniature Detour Sign 
for Railroad Layout 


Patterned after the typical road barricade 
you meet when motoring, the detour sign 
shown at the right is made from strips of 
cigar-box wood. If scaled to suit an O-gauge 
model railroad layout, the length should be 4”, 
the height 1”, and the spread of the legs about 
17,". All the strips are 1," wide, and the legs 
are set 14,” in from the ends. Glue the pieces 
together and paint the sign gray or white. 
When the paint is dry, use black drawing ink 
to letter “DETOUR,” “ROAD CLOSED,” or 
any other suitable warning on the crossbar 
of the barricade.—C. ELMER BLACK. 
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Readers Find 45 Mistakes 


IN WOODWORKING CONTEST 


ORTY-FIVE errors were hidden away in 

the nine photographs published in con- 
nection with our woodworking-mistakes con- 
test (see P.S.M., June '39, p, 142), but no con- 
testant discovered them all. Each mistake, 
however, was detected by at least three or 
four contestants, and almost every one no- 
ticed several very glaring errors. The win- 
ning entry received a score of twenty-four 
points out of a possible forty-five. 

Hundreds of readers participated and there 
were humorous as well as serious answers. 
One person said that if the craftsman did that 
many things wrong, the final picture should 
show him covered with bandages and in bed. 
A reader from Palestine seemed more con- 





cerned as to whether the machinery had been 
properly oiled than he was in finding the actual 
mistakes. The majority of the contestants re- 
ceived ratings of approximately twelve points. 


FIRST PRIZE, $25 
H. G. Louthan, Renwick, lowa 


SECOND PRIZE, $15 
C. A. Bradford, Jackson Heights, N.Y. 


THIRD PRIZE, $5 
Walter F. Debold, Alameda, Calif. 


$1 PRIZES 


D. D. Gurnee, Brooklyn, N.Y.; M, A. Hiller, Brooklyn, N.Y.; Leo M. Knasky, Detroit, Michigan; 
Paul G. Lackey, Washington, D.C.; James B. Leeth, Birmingham, Ala.; William Parsons, Wilson, Pa. 


HONORABLE 


H. C. Applegate, Troy, Ohio; E. E. Bartlett, 
Jr., College Station, Texas; Dr. C. A. Beck, In- 
dianapolis, Ind.; Boyd H. Bingham, Muskegon 
Heights, Mich.; G. Blakely Bisset, Savannah, 
Ga.; Edward Blythyn, Glenshaw, Pa.; Charles 
Bloss, Siebert, Md.; Earl M. Boner, Cleveland, 
Ohio; Thomas Bonomo, Freeland, Pa.; Brooks 
Crislip, Spencer, W.Va.; Lee R. Brown, Whip- 
pany, NJ.; Daniel Clendaniel, Brownsville, Pa.; 
Charles C. Doolittle, Harbor City, Calif.; Wil- 
liam T. Eggers, Milwaukee, Wisc.; L. J. Gier, 
Buies Creek, N.C. 

G. J. Hardy, Knoxville, Tenn.; Vincent J. Hen- 
schel, Brackenridge, Pa.; L. R. Hess, Hamilton, 
Ont., Canada; Vernon Hutchinson, Weston, 
W.Va.; L. A. B. Hutton, Ottawa, Ont., Canada; 
Kenneth Jacob, Pottstown, Pa.; Dan Jennings, 
Estacada, Ore.; Thomas W. Johnston, Virginia, 
lil.; HH. R. Junker, Port Washington, N.Y.; W. A. 
Kenney, Syracuse, N.Y.; Paul Knight, La Plata, 
Mo.; Howard Koehler, Chicago, Ill.; J. P. Mac- 
Neill, Oakland, Calif.; Marvin E. McKinney, Colby, 


MENTION 


Kans.; J. C. Miller, Ook Park, Ill.; Tom E. Moore, 
Albany, N.Y.; John Moschett, Iron Mountain, 
Mich.; A. G. Muehlbauer, Buffalo, N.Y. 

Leon J. Nowak, Brenham, Texas; Arthur |. Ol- 
son, Lanesboro, Minn.; C. L. Partin, Fort Kama- 
hameha, Hawaii; John Paustian, Gainesville, 
Fla.; R. G. Phillips, Vancouver, B.C., Canada; 
Edward A. Pontzer, St. Marys, Pa.; Chester F. 
Protheroe, Chestnut Hill, Mass.; Karl Prumers, 
Los Angeles, Calif.; Otho Quick, Charlotte, 
N.C.; Oliver Remelius, Belleville, Ill; D. C. 
Shirk, Wyomissing, Pa.; M. J. Slemmon, Atwood, 
Ont., Canada; Alvin H. Souerwine, York, Pa.; 
A. H. Squires, New Haven, Conn.; O. J. Stal- 
lings, Dallas, Texas. ; 

Eorl J. Stephenson, Honolulu, Hawaii; H. J. 
Sullivan, gm ey Vt.; R. A. Taschereau, Ma- 
son City, Wash.; A. A. Van Rie, Mishawaka, 
Ind.; Elmer Verburg, Grandville, Mich.; Dr. J. R. 
Wainwright, Augusta, Ga.; Walter E. Wilson, 
Newington, Conn.; A. H. Wiltshire, Birmingham, 
Ala.; John W. Wolcott, Chicago, Ill, 





If you are interested in woodworking errors, send a self-addressed, stamped envelope for a complete list 
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Small Lead-Filled Wooden Chipmunk 
Forms Distinctive Paper Weight 












6 


FILE AND BURR 


-IN. SQUARES 








EATED on his haunches, 
this lifelike little chip- 
munk acts as a novel paper 
weight. The tools required 
are a jig saw, arbor and mo- 
tor-driven chuck, cone-shaped 
rotating file, large dental 
burr, and a press. 

Glue 3” gumwood or white- 
wood with casein to form two- 
and four-ply boards, revers- 
ing the grain in adjoining lay- 
ers. Leave in the press over- 
night. Draw the outlines on 
the plywood and cut out on 
the jig saw, including the 
opening in the center section. 
Fill this opening with lead. Glue the sections 
together and drive small wire nails through 
them to prevent slipping in the press. When 
dry, pull out the nails and shape the figure 
by manipulating it against the rotating file 
mounted solidly on an arbor. Use the burr 
to get into the recesses. Drill holes for the 
black, glass-headed pins that represent the 





Bicycle Spokes Brace 
Sagging Screen Door 


A STRONG, neat-looking brace to 
prevent a screen door from sagging 
may be made by using two bicycle 
spokes and three narrow strips of 
nickel-plated metal, which may be 
aken from a discarded egg beater, 


CENTER SECTION 
(4-PLY) 


eyes. Cut the pins to a length of \”, fill the 
holes with glue, and push the pins into place. 

Use drawing ink for the five black stripes, 
and color the body with reddish mahogany 
stain. Leave stomach, throat, and two stripes 
(between the lower black ones) white. Thin 
some ink with water and paint the tail. When 
dry, add black hair lines to it.—E. B. Fox 





an opener, or the like. The spokes 
ire connected in the middle by a 
hort, narrow piece of metal. The 
end brackets are 
bent to shape and 
rilled to take the 


poke nipples and 
ickel-plated » | 
‘rews. Adjust- . 
ent is easily made 
y turning the nip- 
les with a screw 
river. Being nick- 
-plated, this brace ta: 
ill not rust read- 
B. N. 
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The brace is neat, 
strong, and rust- 
proof. It is made 
from two bicycle 
—<:_, spokes and junked 
pieces from nickel- 
plated appliances 
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Filing Cabinets Support Flat-Top Desk 


Four single-drawer letter-filing 
cabinets were used in constructing 
the desk illustrated. A frame was 
built to raise the cabinets 2” above 
the floor, and a second frame was 
added on top to give another 2” 
additional height. This brought 
the desk top, which is a sheet of 
plywood, to about the standard 
height of 30”. The whole desk 
was then finished with dark 
brown enamel. 

The filing drawers, which were 
obtained from a secondhand deal- 
er, are 121,” deep, 14” wide, and 
24” long. Thirty lineal feet of 2” 
wide lumber were required for the 
frames, and one piece of plywood 
4” by 24” by 54” for the desk 
top.—JACK ANTHONY. 











Construction 
of desk. The 
cabinets are 
held in place 
with frames 





Tool Countersinks Wall Board 


ORDINARY countersinks, when used on fiber wall 
board, insulating board, or other soft, springy ma- 
terials, are likely to tear the edges of the holes. A 
smoother job can be obtained 
by turning a wooden tool as 
shown from a %” hardwood 
dowel 2” long and gluing 
sandpaper on the cone-shaped 
end. The sandpaper lasts a 


° surprisingly long time, but 
Window Locks Make Useful is easily replaced with a new 


Clamps and Hold-Downs piece when worn out. The 
tool will make smooth, clean 
SMALL bench-top clamps for gluing cuts in any soft, spongy ma- 
picture frames and similar work may _ terial.—W. C. W. 
be made from ordinary screw-type win- 
dow locks. They are also sometimes 

















. . 7 ° 
useful as hold-downs on a miter box, a 45 
in which case they are mounted on the | colt 
back of the miter box. Pieces of scrap iieieaien fy A 
stock should always be inserted be- | suitchuck Yell 6 CUT SO EDGES WiLL 
tween the clamps and the work. a oa! quab 16 @a eae 
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After being taken apart and repaired as in Figs. 2, 3, and 
1 4, the drill was reassembled and tested at full capacity 


HEN an electric drill suddenly 

fails to operate and you are sure 

that there is power at the outlet, 

the first check should be made at 
the plug on the end of the cord. If this is all 
right, examine the cord over its full length 
for a soft or damaged spot that might indi- 
ate a break. The next point of possible 
trouble is in the switch, although this is 
iften accessible only when the motor has 
een taken apart. If it happens, however, 
hat you can remove the switch, inspect it for 
ontacts that do not touch when the switch is 
losed or that are dirty or burned. 
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HOW TO OVERHAUL 


Portable 


Electric Drills 


By 
HAROLD P. STRAND 


Another thing to check is the 
brushes. See that they have not 
worn too short and their springs 
are in good order. If you can 
get at the commutator, make 
sure it is clean and has a good 
contact surface for the brushes. 
In case none of these items ap- 
pears to be responsible for the 
trouble, there is nothing to do 
but take the drill all apart for 
overhauling. 

The light duty 4” drill shown 
in Fig. 1 would not run. As the 
difficulty was found to be inside, 
it was opened up by loosening 
the various nuts with a set of 
socket wrenches. Pliers should 
not be used for this purpose be- 
cause they damage the nuts. It 
was apparent at a glance that 
the difficulty was due to a broken field wire 
which was soldered to the top brush guide. 
The end of the wire was bared with a knife 
and resoldered as in Fig. 2. If it had been too 
short, it would have been necessary to splice 
on a short piece of flexible insulated wire. 

Accumulated dirt and grease were cleaned 
from the field core and brush-holding as- 
sembly, and these were laid aside. The arma- 
ture was next given attention. If a ‘“growler” 
is at hand, test the armature with it; other- 
wise, use a series lamp for grounds by at- 
taching one test wire to the shaft and the 
other to the commutator. No light should be 
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obtained in this test. With a sharp instru- 
ment, clean out deposits of carbon from be- 


tween the commutator segment 


as shown in Fig. 3. 


Examine the gears to make sure they are 


in good condition and test the 
excessive wear. Worn gears 
should be replaced. Lubricate 
and repack the gear housing 
after washing out the old lubri- 
cant as shown in Fig. 4. Puta 
few drops of light oil on each 
bearing surface of the shaft to 
make sure the latter will turn 
freely when the motor is 
started. 

After the drill has been re- 
assembled, test it by drilling a 
hole through a thick piece of 
iron or steel as in Fig. 1. Use 
a twist drill of the full rated 
capacity. Twist drills made of 
high-speed steel will stand 
much more tough work than 
plain carbon-steel drills and 
they should, as a rule, be used 
with electric drills, which run 
at relatively high speed. 

The valve grinding tool 
shown complete in Fig. 10, re- 
sembling an electric drill, re- 
quired first of all that a mess 
of black grease be cleaned 
from the gears. The parts 


4 Gears and bearings were 
examined for wear after the 
old lubricant had been washed 
out. The gears were then re- 
packed with a medium grease 


A wervecgrindieg tool which 
ran noisily was taken apart 
as at the right. The motor was 
set aside while the gears were 
washed in a pan of kerosene 





s. Clean the 
surface with fine sandpaper until it is bright 


were washed with a small brush in kerosene 
and wiped dry as in Fig. 5. Care was taken 
that none of the fluid got into the motor, 
which was temporarily laid aside. 

Since the switch of this tool is located in 
the handle, a piece of string was pulled in by 
the wires as they were pulled out, thus mak- 
ing it easy to pull the wires in again through 
the curved hollow handle. This string can be 


bearings for 
or bearings 
the bearings 

































2 A field wire sol- 
dered to the top 
brush guide had bro- 
ken. The end of the 
wire was bared with a 
knife and resoldered 


Spaces between commu- 
tator segments were freed 
of carbon; then the surface 
was cleaned with sandpaper 
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noticed at the left of Fig. 6. 
The cleaned parts were ex- 
amined for wear. The main 
shaft bushing was found badly 
worn and many of the teeth on 
the gear in the housing shown 
at the left of Fig. 6 had been 
almost ground off. A new gear 
was obtained and installed. 

The old bushing was pressed 
out by using a shoulder arbor 
in the vise as in Fig. 7. A new 
bushing was pressed in with 
the same arbor, but from the 
other side. In this case, a piece The main shoft bushing was found badly worn, and many 
of 112” pipe about 2” long was @ of the teeth of the gear in the housing at left were bed 
used over the long nose of the 
housing as it was reversed in 
the vise and allowed to rest 
against the rear jaw. A short 
piece of round steel stock was 
used against the end of the 
arbor for pressing against with 
the front jaw. 

The new bushing was reamed 
as shown in Fig. 8. This may 
be done, if preferred, by clamp- 
ing the end of the reamer ina 








9 The switch 


contacts were 








cleaned, and the Pressing the old bushing As a new bushing is usu- 

_ _ switch replaced 7 out with a shoulder arbor. 8 ally compressed slightly 

" { in the handle. A The new bushing was pressed when installed, the hole had 

ne, heavy-duty cord in by using the same arbor to be reamed to fit the shaft 
was connected 


vertical position in the vise 
: and rotating the housing 
“ee around it. 
The remainder of the work 
. a ir. was similar to that already 
— 4 described. New brushes were 
thew installed. The handle switch 
was opened up and the con- 
tacts cleaned with fine sand- 
paper. A new cord was ob- 
10 The handlewas tained, the string used to 

/ refastened and pull the wires up to the 
a piece of strap iron ie CY 
bentanddrilledtore- SWitch position, and the 
place a cord clamp, switch connected. The joints 
which had been lost at the motor were connected 

so the switch would be in 

series with the line and the 
motor. They are soldered as in Fig. 9 and pro- 
tected with both rubber and friction tapes. 

In the final assembly it was found that half the 
cord clamp was missing, so a new piece was 
formed from strap iron and fastened as in Fig. 10. 
Several turns of tape were made around the cord 
under the clamp to guard against abrasion and 
cause a tighter clamping action. 
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Handy Countersink Mounted on Top of Drill Press 


The countersink is always in place, ready 
for removing the burrs from drilled holes 


Easy Way to Close Up 
Thumb-Tack Holes 


DRAWING boards marred as in the 
left-hand photo can be restored by 
applying rubbing alcohol liberally 
and, before it evaporates, going over 
the surface with a rag dipped in hot 
water. Rub with the grain until 
the holes close as in the middle 
photo. Then sandpaper lightly ( right- 
hand photo).—P. E. W. 
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MANY drill presses have the spindle extending 
through the bevel gear or driving pulley, and this 
offers an opportunity to mount a countersink on 
top of the spindle as illustrated. It saves time in 
countersinking holes and also in removing the 
burr. If several holes have to be drilled in a 
piece, it is important to remove the burr from 
each in turn or the work will not lie flat. 

A piece of high-carbon tool steel is bored to 
fit the spindle, and the opposite end is turned to 
a taper of about 82 deg. On this taper are filed 
or milled four or five cutting edges, which must 
be left-hand. If a miller is not available, a sim- 
ple way to make the cutter is to remove half the 
cone, then cut from the apex to the base and along 
the base line to the center. This style of counter- 

sink works in either di- 
rection. Drill and tap for 
a set screw and harden 
the countersink. 

The set screw can be 
eliminated, if desired, by 
boring a slightly tapered 
hole in the countersink 
and tapering the end of 
the spindle so that the 
countersink can be 
forced in place. If this 
is done, the stock need 
be only %” larger in 
diameter than the spin- 
dle.—W. N. LURCOTT. 


Improvised Index Head Helps 
in Filing Special Shapes 


WHEN any small piece of round stock has to be 
filed to some special shape, layout marks are prac- 
ticaily useless. A good method is to use a sort of in- 
dex head, which is merely a disk of sheet metal or 
thick cardboard drilled to slip over the work and 
marked with the required number of divisions. One 
mark is registered with the opening of the vise, and 
the filing operation is performed from that point. The 
work with the index attached is then rotated until the 
next mark is lined up. In this way it is comparatively 
easy to form shaped punches for copper and leather 
work and for wood carving.—S. G. 
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A Miter Box for Nosing 
Ends of Stair Treads 


IN THE construction of open-string 
stairs, one end of each tread must be 
finished to match the front edge, that 
is nosed or rounded. It is therefore cus- 
tomary to remove a strip from the end 
of the tread in such a way that a piece 
of nosing may be applied. This nosing 
joins the rounded front edge of the 
tread with a miter joint. To facilitate 
making the miter cuts, a jig or minia- 
ture miter box may be made as shown. 
Space the sidepieces just far enough 
apart to slip over the tread. Hold the stock for the 
tread in the vise at an angle of about 45 deg., place 
the jig over it as shown, and cut the miter joint 
with a back saw. Then the nosing is attached to 
cover the end grain.—JOHN A, VAN DUSEN. 


Cleaning Clogged Lettering Pen 


IN ONE drafting room where mechanical lettering 
guides are used, thirty dollars were saved in a single year 
by cleaning pens in which the ink had been allowed to dry, 
and which ordinarily would have been discarded. A small 
electric erasing machine such as is now commonly used 
in drafting offices is used. First, a small round hole is 
cut in the end of an eraser, and the head of the cleaning 
stem is pressed into this. A few drops of ammonia are 
placed in the pen, the cleaning stem is inserted, and the 
motor started. The pen is held between the thumb and 
forfinger as shown, and pressed very lightly against the 
stem.—F. W. SPLETTSTOESER. The cleaning stem drills out the ink 


Part Broken from a Casting 
Replaced by Welding 


WELDERS are sometimes called upon to repair a 
casting with a part broken out, such as the chain- 
block wheel illustrated. The work is prepared for 
welding in the usual way. Next take a stick of 
common carbon, like that used in dry batteries, and 
clean off all the chemicals. Grind or file the carbon 
to form a sort of mold for the new 
metal. The weld is started with the 
oxyacetylene torch in the custom- 
ary manner, the metal being added 
to the edges of the broken part and 
supported by the carbon. This is 
continued until the weld has filled 
in the broken place. Some caution 
must be used in playing the flame 
on the carbon or the carbon will be 
burned away in time. On any kind 
of welding, it is essential that 
the part being worked be absolute- 
ly clean.—W. C. CHENEY. 






A stick of carbon 
s shaped as at the 
ght to serve as 

sort of mold so 
hat new metal may 
e applied with an 
xyacetylene torch 

fill the break 


shown above 
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F YOU want to find out how your micro- 
scope is performing, try looking at some 
diatoms through it. If the lenses are work- 
ing reasonably well, you will be amply re- 
paid, for these tiny, glasslike gems of micro- 
scopic plant life are among the most beauti- 
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SELECTIVE MOUNTING 
FOR YOUR SPECIMENS 


To arrange diatoms in pat- 
terns, first spread a film 
of adhesive on the slide, 
as in the upper photograph 


Then, with a cat-whisker 
brush, transfer the dia- 
toms to the slide and work 
them into positions wanted 


When a diatom is in place, 
breathe on the slide. This 
loosens the adhesive film 
so the diatom will stick 


How Good Is Your Microscope? 


DIATOMS TEST YOUR MAGIC LENSES 


ful objects to be found anywhere in nature. 

A diatom is a member of the family of 
tiny, single-celled water plants known as 
alge. Diatoms can be found almost any- 
where in the world, wherever there is enough 
moisture to keep them alive; and even in very 
dry places fossil ones occur. What makes the 
diatom unusual and highly interesting to the 
microscopist is its skeleton. 

A diatom has the peculiar property of 
manufacturing an outer covering of glasslike 
silica. This is one of the marvels of nature, 
for it consists of two parts or valves which 
fit together like the halves of a flat pill box; 
and each valve is marked with delicate and 
intricate designs made up of dots, holes, 
lines, and striations. On some of the diatoms, 
Pleurosigma angulatum for instance, the dots 
measure 50,000 to the inch. If your micro- 
scope, at 500 or so diameters, will show these 
dots clearly, it has lenses that are definitely 
“good.” 

The valves of a diatom are not simple pro- 
ducts like pieces of glass pressed in a mold to 
form surface markings, but are of compli- 


By 
MORTON C. WALLING 
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cated construction. Diatoms are small, the 
biggest being no larger than a period on this 
page. They are plants, each consisting of a 
single cell; yet, in some manner that the hu- 
man mind cannot understand, that cell is able 
to manufacture glass pill boxes whose beauty 
and design rival anything a human jeweler is 
able to produce. Furthermore, the diatom 
skeletons, though unbelievably small and deli- 
cate in structure, are able to persist for thou- 
sands of years in the form of fossils or de- 
posits in the earth. Polishing powders and 
similar commercial articles are manufactured 
from such age-old diatoms. 

In their living form, diatoms are yellowish 
in color, and often are observed in drops of 
pond water, swimming about like leisurely 
submarines. Yes, diatoms can swim, al- 
though they are plants. They propel them- 
selves with hairlike cilia extending out from 
their cells. These cilia, incidentally, are diffi- 
‘ult to see even with the best of microscopes 
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Collecting diatoms from a garden pool 
with a dipping tube. The photomicrographs 
at the left show specimens of various types. 
Note the wide variety of surface markings 





and the most skilled manipulation. 

You can find living diatoms in almost 
any pond or stream. Look for woolly 
masses clinging to the bases of water 
plants. These sometimes are made almost en- 
tirely of diatoms. The surfaces of stones in 
lakes and streams often are covered with 
diatom masses. By carefully dipping thin 
layers of material from the bottoms of 
ponds, you can find these interesting plants. 

The diatoms in one locality are likely to be 
totally different from those found in another. 
Nobody knows how many different forms 
there are; but they are so numerous that you 
probably won’t be able to study all of them in 
your lifetime. In addition to the diatoms you 
find in your vicinity, you can obtain speci- 
mens from other parts of the world, through 
dealers in microscope and biological ma- 
terials, and perhaps by exchange with other 
amateur microscopists. 

For studying living diatoms, drops of pond 
water obtained with a dip tube usually will 
provide specimens. A dip tube is nothing 
more than a long glass tube. The ends should 
be fire-polished, to remove the sharpness, by 
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holding them in a Bunsen flame until the glass 
becomes soft. To use such a tube, hold your 
finger tightly over the upper end, lower it 
into the water until it touches the bottom, 
and remove the finger. The water rushes in. 
Hold your finger over the end again, and lift 
out the column of water. 

The silica skeletons of diatoms are com- 
monly the only portions of the plants that 
interest microscopists, although the living cell 
is worth studying, too. These skeletons, be- 
sides being very beautiful, are highly useful 
in that they can can act as test objects for the 
microscope, and for the microscopist’s skill 
and patience as well. The dots and lines on 
certain diatom skeletons are among the 
finest markings obtainable. Therefore, if a 
microscope shows them clearly, it is a fairly 
good proof that the lenses are tops in quality, 
and that the instrument is being manipulated 
efficiently. Diatoms commonly used for test- 
ing lenses include Pleurosigma angulatum, 








Amphipleura pellucida and Actinoptychus 
heliopelta. You can buy test slides containing 
these diatoms. The tests usually consist of 
determining whether the lens will reveal dots 
or beads and other secondary markings. 
Usually the microscopist wants to mount 
his diatoms for permanent keeping. There 
are two ways of arranging them on a slide. 
One is simply to strew the cleaned skeletons 
in a layer, so that the individual diatoms do 
not overlap, yet are numerous enough to pro- 
vide plenty of material for study. The other 
way is to mount them selectively, one at a 
time. You may put only one kind of diatom 
on a slide, or you may arrange several kinds 
to form a group. The ultimate in skill is dis- 
played by slides in which various diatoms 
are arranged to form interesting patterns. 
Selective mounting is accomplished with the 
aid of a brush consisting of two or three 
bristles, or with an instrument made by set- 
ting a short length of stiff hair in a handle 








Cutting frames for differential-color filters 
from thin cardboard. Above, one of the home- 
made filters is being inserted in a microscope 


B gooey are particularly beautiful when 


tion. If your microscope has a substage 
condenser, you can make color stops to fit 
below it. Such stops consist of a ring of 
transparent material of one color, say yel- 
low, with a disk of the same kind of ma- 
terial of a contrasting color, say blue, in the 
center. Light passing through the ring 
illuminates the object, while that passing 
through the center illuminates the field. 
Thus, with the colors mentioned, a diatom 
will look like a golden yellow jewel on a 
field of blue. You can use colored cellulose 
film for the filters, cementing it between 


for frames. Right, 


Homemade Color Stops 
Give Novel Effects 


viewed by differential-color illumina- 


frames cut from thin cardboard, fiber, or 
heavy paper as illustrated. 
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Below is the design 


how the filter works 
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like that from a small artist’s brush. 
A cat whisker or a badger hair from 
a shaving brush will do, although 
some diatom authorities say the best 
tool is made by mounting, in a 
handle, a hair from a pig’s eyebrow. 

Before diatom skeletons can be 
mounted for best appearance, they 
must be cleaned. This is not a diffi- 
cult process, but is one that must be 
carried out with care because it in- 
volves powerful chemicals. Usually, 
simple boiling in strong nitric acid to 
remove organic matter, followed by 
thorough washing, is enough. The 
quantity of acid used is small, a test 
tube having a quarter to a 
half inch of acid in it being 
enough. In handling such 
acid, a well-ventilated room 
or the outdoors is necessary. 
Never inhale the fumes, or 
let the acid touch your skin or 
clothes. And never pour water into 
the tube of acid: always pour the 
icid out into water to dilute it. 

Washirg diatoms is in itself an 
important step. Fill the test tube 
with water, preferably distilled, and 
let it stand for about three hours. 
Carefully pour off the water, leaving 
the diatoms in a mass on the bottom, 
and add fresh water. Let stand again. 
Do this three or four times. If there is sand 
mixed with the glassy skeletons, you can 
separate it by taking advantage of the fact 
that sand is heavier, and will sink first. Shake 
the test tube vigorously when it is half full of 
vater. Then, when the heavier sand grains 
have settled but the lighter diatoms are still 
near the top, pour off the water and the dia- 
toms into another test tube. Be sure you have 
removed all the diatoms before discarding 
the sand. 

Some microscopists treat their cleaned dia- 
toms with a weak solution of formaldehyde to 
kill mold spores and other organisms that 
nay be present, just before mounting. 
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A craftsman at work 
microscope factory. Diatoms 
like the one pictured above 
are used to try out lenses 

























in a 


To strew the diatoms evenly, place a per- 
fectly clean cover glass on a level surface 
and, with a fine-tipped medicine dropper or 
pipette, let a drop of water containing the 
specimens fall on the cover glass immediately 
after you have breathed on the surface to 
moisten it. The water should spread out in- 
stantly, carrying the diatoms out in a uni- 
form layer. To make the cover glass perfect- 
ly clean—which is necessary if you want the 
trick to work—scour it carefully with cleans- 
ing powder or clean it with acetic acid. You 
can keep cleaned glasses stored in acetic acid. 
Just before using them, wash them with the 
acid and dry with a (Continued on page 236) 


A CAT-WHISKER BRUSH for handling 
diatoms can be made by setting a badger 
hair from a shaving brush into a handle. 
Experts prefer hair from a pig's eyebrow 


COVER GLASS~, SLIDE 














COVER SUPPORTS 
Bits of broken cover 
glass placed around 
diatoms prevent them 
from being crushed 
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Test Illustrates a Rule 
of Air-Conditioning 


IF YOU place an empty, tightly stoppered, 
glass bottle in a refrigerator until it is 
thoroughly cooled, you will notice drops of 
moisture on the inside of the glass. Leave 
the bottle on a table until it regains room 
temperature and the drops of moisture will 
disappear. This simple experiment demon- 
strates a principle vital to air-conditioning; 
namely, that warm air can hold more mois- 
ture than cool air. 





Repulsion varies with the flow of current in the wire 
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Glass Rod Disappears 
in Mystifying Stunt 


A GLASS ROD, a tumbler, and some chloro- 
benzine, an organic compound which can be 
purchased in liquid form, will enable you to 
perform a mystifying trick which illustrates 
a simple law of optics. Pour the fluid into 
the tumbler and insert the glass rod. As if 
by magic, the glass disappears as soon as it 
enters the liquid. The explanation is that 


the refractive index of the chlorobenzine is 
approximately the same as that of glass. 
Hence, light is refracted through both as 
though they were one continuous substance. 





When it enters the fluid, the glass rod disappears. 
Fluid and rod refract light about the same amount 


Simple Apparatus Shows 
How A.C. Meters Work 


WIND several turns of door-bell wire 
around a cardboard tube and attach one 
end of the wire to a heating unit and the 
other to an outlet of alternating house 
current. Then, lower two nails or screws, 
suspended side by side from threads, into 
the tube. As they enter the tube, they 
repel each other violently. The amount 
of repulsion remains constant as long as 
the same amount of current flows through 
the wire. If the current varies, the re- 
pulsion varies accordingly. Upon this prin- 
ciple is based the design of a common type 
of alternating-current electric meter. 
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You Can See More 
Through Water’ 
Than Through Air 


How water provides a natural 
‘wide-angle lens’ under certain 
conditions can be demonstrated 
by an easy experiment. Place 
a cardboard tube inside a flat- 
sided glass vessel, as shown in 
| the photograph. Look through 

the tube and note the bounda- 
ries of what you see. Then fill 
the vessel and look again. Note 
how much greater an area your 
vision covers. The difference is 
due to the fact that water has 
greater refracting, or light-ray- 
bending, power than air, and 
brings in rays from beyond the 
ingle of direct vision in the same 
manner as the wide-angle lens 
ff a camera. 
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When the jar containing the viewing tube is filled with water, you 
have a wider field of vision than when you merely look through air 


How Sea Shells Get Their Colors 


THE beautiful iridescent hues 
in the mother-of-pearl lining of 
sea shells are not due to pig- 
ment but to microscopic grooves 
which cause light striking them 
to be diffracted into rainbow 
tints. To prove this, press soft 
white wax onto the shell. When 
the wax is removed and held in 
the light, colors appear on its 
surface, 





Making a Balloon “Blow Itself Up” 


WATCHING a toy balloon “blow itself up,” 
you can see how gases expand to equalize 


v pressures. 
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s the flask cools, producing a partial vacuum, the air in the balloon expands 


a little water is boiling over a flame. 


Place the balloon, containing a 
{ small amount of air, inside a flask in which 


The 
balloon is attached to a 
stopper which turns the 
flask into an air-tight 
container. Immediately 
remove the heat and 
allow the flask to cool, 
and the balloon will 
begin to expand. The 
water vapor inside the 
flask condenses, produc- 
ing a partial vacuum, 
and the air within the 
balloon continues to ex- 
pand until the pressure 
inside and the pressure 
outside the balloon be- 
come equalized. 








NATURE: Master Chemist 


HOME TESTS SHOW MAGIC OF PLANT GROWTH 


ATURE operates the world’s greatest 
N chemical industry. Every blade of 

grass, every green leaf on a tree, is 
one of her laboratories. Through some secret 
process of her own, they transform carbon 
dioxide from the air, and water from the soil, 
into sugars, starches, oils, and cellulose. 
Chemists are only beginning to understand 
how the feat is done. The key to the process 
seems to be chlorophyll, the green pigment 


Distilling oil of cloves from powdered cloves obtained at the 
grocery store. The same set-up, using a water-cooled condenser 
and a homemade electric heater, will distill other essential oils 
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that nature employs as a catalyst, or chemical 
go-between to put the raw materials together. 

You will enjoy experimenting with some of 
the living things that you can find in your 
garden, or obtain on a trip through fields and 
woods. From tree leaves or grass, for ex- 
ample, you can extract and analyze the 
chlorophyll that plays such a vital role in 
these living chemical factories. 

Suppose you start by taking four or five 
green leaves about as large 
as your hand, from a tree. 
Grind them in a mortar with 
some sand and several fluid 
ounces of a suitable solvent, 
such as grain or denatured 
alcohol. Other solvents that 
may be substituted include 
acetone, benzol, carbon disul- 
phide, and the “safe” dry- 
cleaning fluids. The sand 
helps to macerate the leaves 
and expose the inner cells to 
the action of the solvent. 

After several minutes of 
grinding, filter the solution 
through ordinary filter pa- 
per. It will be clear and 
dark - green in color, when 
the light shines through it. 
The surface of the solution, 
viewed by the light that it 
reflects, will appear yellow- 
ish red. 

Your sample is a “crude” 
extract of chlorophyll, con- 
taining four principal in- 
gredients. Two of them, 
known to chemists as chloro- 
phyll A and chlorophyll B, 
are responsible for the green 
color. An orange-red pig- 
ment called carotin and a 
yellow pigment, xanthophyll, 
are present in smaller 
amounts. Though their col- 
ors are masked, you can de- 
tect these compounds by a 
simple test. 

Let some of the green-col- 
ored alcoholic extract of 
chlorophyll drip slowly upon 
a piece of clean white blot- 
ting paper. The drops should 
fall at just the same spot, 
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and at about five-second intervals, for a min- 
ute or more. A circular stain will spread to 
about two inches in diameter. You'll find the 
spot green in the center, where the chloro- 
phyll pigments impart their color. The 
fringed edge of the circle will be colored red- 
lish yellow, however, by the combined effect 
f the carotin and xanthophyll. In this test, 
the blotting paper acts as a sort of filter, 
adsorbing” or holding back more of the 


By RAYMOND B. WAILES 





\ drop of iodine on a cut potato produces a spot of blue indicating 
he presence of starch. On a dahlia bulb, iodine has no such effect 
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Your flower and vegetable garden will yield 
many of the necessary materials for perform- 
ing interesting experiments to reveal the 
magic of nature's own chemical laboratories 


chlorophyll than of the other two pigments. 

Another way to perform this experiment 
is to fill a glass tube, about half an inch in 
diameter and six to eight inches long, with 


precipitated chalk. Close the lower end of 
the tube with a one-hole stopper carrying a 
piece of glass tubing. Pour the crude chloro- 
phyll extract upon the top of the chalk and 
let it filter through. The upper part of the 
chalk adsorbs the chlorophyll and will be 
colored green. Other com- 
pounds will remain in the 
liquid that drains out at the 
bottom, coloring it yellow. 
This variation of the test, 
using the column of chalk, 
works best when the crude 
extract of chlorophyll has 
been made with benzol or 
with a safe dry-cleaning fluid 
(refined kerosene). 

Delving deeper into the 
make-up of chlorophyll, you 
will discover it to be a ‘“‘me- 
tallo-organic”” compound. Be- 
sides the common ingredients 
of organic chemicals, it con- 
tains a metallic element, 
magnesium. 

To confirm this odd fact, 
about a fluid ounce of the 
dark-green, filtered alcoholic 
extract of chlorophyll should 
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be concentrated to a volume of only a few 
cubic centimeters—a teaspoonful or so. The 
gentle heat required to do this, without loss 
by boiling and. spattering, can be supplied by 
a hot-water bath or by the homemade elec- 
tric lamp-bulb heater described in an earlier 
article of this series (P. S. M., Aug. ’39, p. 
182). Pour the concentrated solution into a 
porcelain crucible or evaporating dish, and 
heat the vessel to redness. This will burn off 
the organic part of the chlorophyll, leaving 
the magnesium behind in the form of a white 
ash of magnesium oxide. Scant as the amount 
of ash will be, it is enough for the presence 
of magnesium to be detected by a chemical 
test. 

To the ash add several drops of dilute 
hydrochloric acid or sulphuric acid. Warm 
gently, and dilute with an equal volume of 
water. This converts the insoluble magne- 
sium oxide into soluble magnesium chloride 
or magnesium sulphate. Now make the solu- 
tion neutral or very faintly alkaline, with a 
solution of potassium hydroxide or sodium 
hydroxide, using litmus paper as an indicator. 

For a test reagent, dissolve a crystal of 
iodine, and twice its volume of potassium 
iodide, in a few cubic centimeters of water. 
Add a solution of sodium hydroxide or potas- 
sium hydroxide, until the brown color of the 
iodine disappears. This yields a clear, alka- 
line hypo-iodate solution. Add several cubic 
centimeters of it to an equal volume of the 
chlorophyll-ash solution. You will observe a 
brick-red or brown precipitate, which shows 
the presence of magnesium. The precipitate 
consists of magnesium hydroxide, colored 
brown by free iodine that it adsorbs. This is 
known as the Schlagdenhauffen test for 
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Apply a drop of strong sulphuric acid to the inner bark of a willow branch 
and red flecks will appear, indicating salicin, another of nature's products 


detecting magnesium. 

An alternative test for 
magnesium employs a dye 
called titan yellow, or 
Clayton yellow. You can 
obtain it from dealers in 
the sensitive reagents 
used for micro - analysis, 
the “Tom Thumb” branch 
of chemistry in which 
delicate tests identify 
near-microscopic samples. 
Add half a cubic centi- 
meter (about eight drops) 
of a water solution of 
titan yellow to a drop of 
the chlorophyll-ash solu- 
tion. Then add a drop of 
a solution of sodium hy- 
droxide or potassium hy- 
droxide. The red color or 
precipitate that forms in- 
dicates the presence of 
magnesium. 

That a green leaf con- 
tains starch can be shown with the familiar 
starch-iodine test. Rub a green leaf between 
your fingers for a minute, in ordinary gas- 
oline (not colored ‘‘anti- knock” gasoline, 
which should not be handled), and shake off 
the surplus liquid. Now give the gasoline- 
soaked leaf a bath in hot alcohol. Heat can 
safely be applied with the electric lamp-bulb 
heater referred to in a previous paragraph. 
This treatment washes out the green chloro- 
phyll, leaving the leaf colorless. 

Now wash the leaf in a little water for a 
second or two, to make it less brittle. Touch 
the surface of the leaf with tincture of iodine, 
or, better, iodine dissolved in gasoline. A blue 
color indicates the presence of starch. 

Just how the leaves make starches and 
sugars from carbon dioxide and water, with 
the aid of chlorophyll, remains a mystery. 
Some chemists suspect that the chlorophyll 
induces a reaction between carbon dioxide 
and water to form formaldehyde; and that 
several molecules of formaldehyde then ‘‘con- 
dense” or unite to form a molecule of starch 
or sugar. 


OMETIMES the starch manufactured in 
S the leaves is sent to other parts of the 
plant and stored there. For instance, the 
potato, which grows underground, is full of 
starch. Apply a drop of tincture of iodine to 
the inner surface of a cut potato, and a blue 
spot, indicating the presence of starch, will 
be formed. Don’t be misled, however, into 
thinking that all underground tubers contain 
starch. Though a sliced dahlia root resem- 
bles a cut potato, a drop of iodine applied to 
it produces no blue coloration. Instead of 
starch, the dahlia tuber will be found to 
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contain a carbohydrate that is called inulin. 
Your garden, or adjoining woods or fields, 
will yield other materials for your chemical 
experiments. It is easy to distill the ‘‘essen- 
tial” or volatile oils from many of the fra- 
grant plants that grow about you. For this 
purpose, you will need running water in your 
home laboratory, as the condenser of your 
distilling apparatus must be water-cooled. 
Half fill a round-bottomed flask with the 
material to be distilled, which may be 
chopped-up plants such as pennyroyal, spear- 
mint, and peppermint; bergamot or lavender 
flowers; pine needles; or wood from an old 
pine stump. Then add water until the distill- 
ing flask is nearly full. Using a V-shaped 
piece of glass tubing, connect the flask to a 
water-cooled condenser with a straight inner 
tube of at least quarter-inch diameter. Corks 
should be used in making connections. 
Start the distillation with 
a low flame, which may —a 
presently be raised so that 
about a drop of distillate 
comes over each second. 
Almost any type of heater 
may be employed, except 
an alcohol lamp, which will 
not give enough heat. Catch 
the distillate, which will be 
mainly water, with a little 
of the volatile oil floating on 
top of it, in a flask. When 
distillation is complete (it 
may be continued until only 
one fifth to one fourth of 
the liquid contents remain 
in the distilling flask), sep- 
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arate the oil from the water by pouring 
the mixture into a separatory and drawing 
off the bottom layer of water with the stop- 
cock. 

You can use grocery-store spices in this 
experiment, instead of plant material, with 
considerable success. Cloves, either whole 
buds or ground, will yield quite a bit of wa- 
ter-white oil of cloves when you distill them 
with water. If the cloves are ground, apply 
the heat slowly, letting the water and powder 
simmer gently for a minute before connect- 
ing the flask with the condenser. Entrapped 
air, until driven from the powder, makes the 
mixture tend to foam over. Practically all 
the oils that you distill will float on water. 
Oil of cloves is an exception; it is heavier 
than water, and will sink to the bottom. 

If you can find a willow tree near your 
home, strip the (Continued on page 234) 
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Insulating Caps for 
Condenser Terminals 


SPECIAL insulating caps are a new 
feature on transmitting condensers 
now being marketed for amateurs. 
Made of hard rubber, these protecting 
caps fit snugly over the condenser 
terminals to insulate them completely. 
The new safety feature eliminates all 
possibility of the operator making ac- 
cidental contact with “live” high- 
voltage parts. The rubber guards may 
be purchased separately where it is 
desired to install them on old con- 
densers not fitted with insulating caps. 





How the hard-rubber insulators completely 
cover a high-voltage condenser's terminals 
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New Wrinkles in 





O LISTEN to radio news 

broadcasts without disturb- 
ing other members of the office 
force, one New York business 
man has connected a rebuilt 
desk telephone to his receiving 
set. In this way, he can switch 
on the radio and listen to 
broadcasts through the tele- 
phone receiver as long as he 
desires. To all appearances, 
he is engaged in a conversation 
over the telephone. After try- 
ing the arrangement fora year, 
he reports that such “silent 
broadcasts” are ideal for busy 
offices where a regular radio 
news report would prove dis- 
tracting. 





Soldering-lron a 
Stand Has Tip Cleaner 


STEEL WOOL, filling a metal cup near the end of a 
new soldering-iron stand, is the unique feature of a 
radio-worker’s aid now being manufactured. The 
steel wool enables the user to keep the tips of the 
soldering iron free from oxides. By scraping the end 
of the iron through the steel wool before reusing the 
iron, the operator can keep it clean at all times and 
so do more efficient work. Another feature of the 
new stand is that the metal supports can be re- 
moved. By taking off the supports at either end, 
the user can tilt the stand to one side or the other 
for maximum convenience in working. 


Dual-Purpose Tube Ideal for 
Remote-Control Circuits 


SERVING as a combination high-sensitivity detector 
and relay, a comparatively new tube, the RK62, is 
ideal for use in radio remote-control receiver circuits 
for model airplanes. Doing the work of two tubes 
and requiring only a single midget 45-volt “B 
battery and a 1'5-volt flash-light cell for the ‘A’ 
supply, the dual unit makes it possible to keep th¢ 
overall receiver weight at a minimum. 
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the World of Radio 


Color-coded leads 
permit tapping the 
line cord for any 
desired resistance 
as shown on chart 





Line-Cord Taps Give 
Choice of Resistance 


BY CONNECTING leads together, and 
cutting off and taping the unused ones, 
any resistance value from 22 to 330 ohms 
may be obtained with a new universal 
line cord designed especially for service- 
men and experimenters. The leads are 
color-coded to indicate the resistance. 


“Camera-Case’’ Set ey 
for Sports Use a J 


WORN like a camera 
case, and hardly more 
bulky, a new compact 
portable radio can be 
used on hikes and out- 
ings where a regular-size 
receiving set would be 
out of the question. Its 
multiturn, non-direction- 
al loop aerial is con- 
cealed in the shoulder 
strap. Because the aerial 
is nondirectional, the 
little set is said to bring 
in a wide range of sta- 
tions. The leather-cover- 
ed “camera case” in 
which the midget re- 
ceiver is housed meas- 
ures only four by five by 
eight and a quarter 
inches. Complete with 
batteries, the compact 
receiver weighs less than 
five pounds. 





Portable Television-Signal Tester 


OR surveying the effec- 
tive range of television 





ind other’ broadcasting 
stations operating in the 
itrahigh-frequency wave 
band of from 20 to 125 
megacycles, a New Jersey 
radio-equipment manu- 
facturer has just placed 
yn the market a sensitive, 
portable signal tester 
which can be set up quick- 
ly and which, when packed, 
sccupies a minimum 
f space. The new appa- 
ratus provides accurate 
neans of gauging the 
strength of signals of very 
hort wave lengths. And 
nakes it possible to ob- 
iin signal records auto- 
natically. In addition, the 
ipparatus provides data 
n the amount of noise 
vhich might interfere with 
ffective transmission. 
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Amateur’s Transmitter | { 


HERE 1S THE IDEAL 
STATION FOR THE H 
RADIO BEGINNER — 
ITIS INEXPENSIVE 
AND EASY TO BUILD 
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ORTABLE and operating on phone as well 
as key, the all-purpose transmitter illus- 
trated is ideal for the beginner in amateur 
radio. Easy and relatively inexpensive to 
build, the crystal-controlled circuit packs un- 
usual power for its size and can be operated 
on batteries or on regular 110-volt alternat- 
ing house current. Simply inserting the prop- 
er power plug automatically makes the 
necessary circuit changes for either type of 






































current supply. - 
With a set of three control crystals—-1,975, ng 
7,100, and 14,375 kilocycles—-a large propor- ne 
tion of the phone and continuous-wave (key) ni 
bands available to amateurs can be worked. ™ 
Three bands may be covered with either the 
160 or 40-meter crystal; while for 10-meter h 
work, a 20-meter crystal doubling in the se 
oscillator output is recommended. Each os- ve 
cillator coil covers two adjacent bands, one a 
at about 90 and one at about 10 on the os- 
cillator-control dial. As shown in the dia- Specifications for the plug-in coils. The photograph 7 
gram, a small 2-volt, 60-milliampere pilot above shows the arrangement of the control panel 
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for Phone or Key 
















By 
HOWARD G. 
McENTEE 
(W2FHP) 


Operating on either bat- 
teries or house current, 
the compact transmitter 
can be used at home or 
in the field. Shown be- 
low is the microphone 
made by mounting a 
crystal earphone ina cut- 
down metal flour shaker 





amp is used to protect the crystals by serv- 
ng as a fuse and current indicator. Should 
he bulb at any time glow brightly, the power 
hould be turned off immediately and the 
ircuit checked. 

In assembling the transmitter follow the 
hotographs closely. Place the various parts 
‘Ss shown. The chassis should be placed 21.” 
rom the bottom edge of the 7” by 7” by 11” 
tandard metal cabinet. 

The condenser C, must be insulated from 
he chassis. C., on the other hand, need not 
e insulated. However, to bring both up to 
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the same height, I mounted them on small 
insulators known as “butt-ins.” The lead 
from the microphone jack to the radio-fre- 
quency choke, mounted to the right of the 
socket of tube V., must be shielded. A small 
tin can cut to size can be used to shield the 
jack mechanism. 

The modulation circuit is designed for use 
with a crystal or dynamic microphone. A 
microphone of the so-called “speech-range”’ 
type is suitable, but if economy is important 
an efficient microphone can be improvised by 
mounting an ordinary crystal earphone in a 
ten-cent flour shaker which has been cut 
down to provide a convenient screw-cap case. 
Black enamel applied to the outside of the 
case will give the job a professional touch. 

With the exception of the 10-meter coil, the 
coils should be wound on standard compo- 
sition forms according to the specifications 
given in the table. The 10-meter coil should 
be wound on a ceramic form. 

The milliammeter is for measuring current 
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LIST OF PARTS FOR 


gn ae transformer. 
Power transformer. 
ch —Filter choke. 
R,.—Resistor, .1 meg., % watt. 
« Ry-—Resistors, ohm, % watt. 
Resistors, 50 ohm, % watt. 
R,,.—-Resistor, 5 meg., % watt. 
R,,.—-Resistor, 3,000 ohm, % watt. 
R,,, Ry.—Resistors, .25 meg., % watt. 
R,,.—Resistor, 50,000 ohm, % watt. 
a —Resistor, 5 meg., % watt. 
RY Re rel 50,000 ohm, 1 watt.. 
»—Resistors, 20,000 ohm, 1 watt. 
Re Wiressound resistor, 500 ohm, 10 watt. 
s '—Wire-wound resistor, 30,000 ohm, 10 
‘watt. 
R,.—Wire-wound resistor, 150 ohm, 10 watt. 
R,,.—Wire-wound resistor, 250 ohm, 10 watt. 
ay Or tnd ae resistor, 50,000 ohm, 20 
watt. 
ey | Cas resistor, 5 meg., with switch 
w,). : 
Crystals, 1,975, 7,100, and 14,375 kilocycles. 
C,.—-Variable condenser, 200 mmfd. 
C,.—Variable condenser, 140 mmfd. 
C,,.—Midget condenser, 140 mmfd. 
to Ve Electrolytic condensers, 25 mfd., 
1 


C,,.—Electrolytic condenser, 8 mfd., 450 V. 
C,,~—Electrolytic condenser, 4 mfd., 450 V. 


either of tube V, or V., by the use of Sw, It 
is switched across the 300-ohm resistors, 
which are so much higher in resistance than 
the meter that the reading is unaffected. 

Resistors R, and R. must be of the 10-watt, 
wire-wound type, as they also act as radio- 
frequency chokes. R. and R,, are also wire- 
wound 10-watters, and R,, is of 20-watt 
rating. 

It will be noticed 
that C,, is an odd 
value, namely 2 mi- 
crofarads. This unit 
must be of the _ so- 
called high-voltage 
type, rated at 475 
volts working voltage 
and 600 volts peak. 

The plate current 
of V, should run 
about 35 milliamperes 
or lower when work- 
ing on the fundamen- 
tal frequency, and no 
higher than 40 when 


Top view of the transmit- 
ter, showing coils, tubes, 
and other parts. The rear 
wall of the cabinet should 
be provided with holes 
for adequate ventilation 
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AMATEUR‘S TRANSMITTER 


Cu Ce & Cy, Cys, Co.—Paper condensers, 

mfd 

C,;—Paper condenser, .1 mfd. 

corn er condenser, 2 mfd. 

Cc & ica condensers, 250 mmfd. 
C.—Mica condenser, .002 mfd. 

ro Cy, Cy.—Mica condensers, 100 mmfd, 

Five 5-prong composition coil forms. 

One 5-prong ceramic coil form. 

Two 2.5-mh. radio-frequency chokes. 

Three 5-prong ceramic sockets. 

One 8-prong ceramic socket. 

One crystal socket. 

Milliammeter, with 100-ma. scale and rear 
illumination. 

Sw,.—S.P.S.T. toggle switch. 

Sw., Sw;.—D.P.D.T. toggle switches. 
Miscellaneous: -—Tubes, 6V6 (V,), HY60 

(V.), 6N7 (V;), 6L6 (V,), 5T4 (V;); four 3- 

prong composition sockets; two arene 

composition plugs; shielded mike plug an 

cable; midget closed-circuit jack; midget 

open-circuit jack; 60-ma. pilot lamp; line 

cord and plug; No. 24 DSC wire (% Ib.); 

No. 15 bare copper-tinned wire (50’); eight 

butt-in insulators; three small feed-through 

insulators; four knobs; two 2” dial lates; 

cabinet (7” by 7” by 11”) with chassis; one 

crystal earphone (for use as microphone); 

wire; solder, etc. 


doubling in the oscillator circuit. The cur- 
rent of V, should be around 42 milliamperes 
on phone, and 55 to 60 on C.W. when loaded. 


The cabinet’s back and bottom should be 
drilled with lines of 14” holes closely spaced. 
This is important since a great deal of heat 
is generated. On long runs, it is highly ad- 
visable to leave the top of the case open. 
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The crystals you use 
must be of the highest 
quality, particularly 
since it is desired to 
double in the crystal 
circuit. The so-called 
low-drift type of crys- 
tal is much to be pre- 
ferred, and while more 
expensive, is a really 
good investment. 

Although an ama- 
teur license is necessary 
to legally operate any 
transmitter, this ruling 
need not prevent you 
from building the cir- 
cuit if you are planning 
to apply for your li- 
cense. In constructing 
it, you will gain train- 
ing and experience that 
will prove invaluable 
when you finally take How the parts are placed below the chassis. Follow the wiring diagram 
the test. closely and compare it with the list of parts given on the opposite page 
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for Car Owners 
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Wall Dial Helps Back Car into Garage 


BACKING into a short garage without hit- 
ting the back wall was a problem I met by 
rigging up the simple indicator pictured 
above. As the car is backed, the bumper hits 
a strong cord attached to a floor screw eye 
and leading through other screw eyes to a 


Dashboard Regulator for 
Adjustable Thermostat 


TO MAKE it possible to control the water 
thermostat on my car from the dashboard, 
I removed the regular control wheel and re- 
placed it with a flat metal strip. A wire yoke, 
engaging holes in the strip, was soldered to a 
wire control rod leading through a hole in the 
dashboard, as shown below. Finally, the 
original wheel was soldered to the wire end 
protruding through the dash.—H. L. W. 





THERMOSTAT 
kas — 6x 2" STRIP 
The original control SOLDERS 
wheel is removed and 
soldered on the end 
of the extension rod 


CONTROL 
WHEEL 
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pivoted, weighted, wooden pointer on the side 
wall near the door. As the bumper pushes 
the cord, the pointer moves to indicate on a 
wall dial within view of the driver the dis- 
tance in inches between the bumper and the 
back garage wall.—W. A. 


WRAP MUFFLER WITH 
A SEVERAL LAYERS 
/ OF ASBESTOS 
PAPER 


MUFFLER 


16-GA STEEL 
RING CLAMPS 


Asbestos-and-Metal Cover 
Protects Muffler Shell 


MUFFLERS of automobiles can be made to 
give longer service by protecting them with 
an asbestos-and-metal covering. Wrap the 
muffler with several layers of asbestos paper, 
cut to fit, and then cover this with a layer of 
20-gauge galvanized steel. The latter can be 
held in place either with wire lashing's or with 
16-gauge-steel ring clamps. Not only does 
this prolong the muffler’s life, but it eliminates 
practically all ring and other noise caused 
by exhaust gas hitting the outer muffler 
shell.—E. L. D. 
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**T know from years of 
experience that Camels 
give a longer smoke— 
milder, cooler, 
mellower’”’ 


SAYS JOE WILLIAMS, 
FAMOUS SPORTS EXPERT 

















OES it “burn fast”—or is it “/onger-burning”? That’s-the new angle on ciga- 

rettes that is being widely discussed today. “I get an extra measure of smoking 
because of Camel’s long-burning feature,” says Joe Williams, the famous sports 
expert. “With Camels, I get an overtime amount of true cigarette contentment.” 
More tobacco in every Camel, by weight—slower-burning—they hold their ash longer 
(see full details, above left). No wonder Camel’s choice quality tobaccos win the 
praise of men and women everywhere who appreciate smoking pleasure at its best! 
Don’t deny yourself the enjoyment of quality when Camels, with their costlier tobac- 


cos and unusual slow burning, give more pleasure per puff! And more puffs per pack. 


—— Long-Burning Costlier Tobaccos 
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THIS OIL KEEPS MODELS Homemade Battery Tool 


RONMING 
SWEETS 


Keeps Terminals Clean 


TO MAKE a handy car-battery tool, flatten 
out one end of a piece of metal pipe or tub- : 
ing, and solder in a number of short, stiff ~aaner 
~ —-— wires. Then saw the other end of the pipe found, 
MOBIL HANDY OIL | - into sections, as shown in the illustration _— 
It’s light—penetrating—won’t ) ( above. Spread the sections outward with a me 
taper plug to the dimensions of the battery nai’ 
on ® how t li posts on your car, and file the section edges | 
whe mes ore “PF Nees, f sharp. This end of the tool can then be used 
sewing and washing machines, Handy Oil to scrape corrosion from the posts, while the 
toys. Fine for automobile gen- po ty other is employed to brush it away, and for 
erators and tools. Wall brack- |. other general battery-cleaning purposes. - 
et free with every can. el all C.H.W. 


MOBIL UPPERLUBE QUIETS) = Improvised Air Cleaner 
_E> CAR ENGINES! Made with Steel Wool 


Added to gasoline, it reaches A TEMPORARY air cleaner for an automobile 
motor can easily be made from wire window 

ie: ae ‘ screening and steel wool. Cut out a section 
special impregnating ingredi- of screening and place it over the open end of 
ent protects piston rings and the cleaner pipe leading to the carburetor, 
4 valves from rust and wear. pressing it down into the pipe to form a 
eee = Carbon is reduced. pocket, which is then filled with steel wool. 

Buy where you buy Mobiloil or Mobilgas Place another piece of screening across the 
top, and bind the 
overhanging edges to 


@ * * wi 

A AY’ «= the pipe with a wire 

ODI SPECIAileS Fie) se ee 
6 AS the illustration at the 











gum—just right for models. 

















the engine as a vapor. Its 





left, to prevent the 
improvised cleaner 
MOBILGLOSS - MOBILWAX - MOBIL STOP-LEAK from being drawn in- 
MOBIL HANDY OL - MOBIL RADIATOR FLUSH . ae to the pipe. This ar- 
MOBIL WINDOW SPRAY - MOBIL UPPERLUSE ) Mir = 2 rangement will serve 
MOBIL HYDROTONE - MOBIL SPOT REMOVER ie | ; satisfactorily until 4 


om 


BY THE MAKERS OF MOBILOIL ‘PP _ ae ae 


be installed. 
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HALF-ROUND 
BRASS KICK 
STRIP 


Kick Strip on Door Edge 
Protects Car Upholstery 


UPHOLSTERY on the inside edge of the auto- 
mobile door next to the driver’s feet, I've 
found, soon wears out. To protect this wear 
spot, I attached a piece of 1%” half-round 
brass, six inches long, to the edge at the spot 
where the wear began to show. This impro- 
vised kick strip ended the trouble.—J.M.M. 


Spark-Plug Tester Made 
from Old Screw Driver 


\N EFFICIENT, insulated tool for use on such 
S as testing car spark plugs, can be made 
m an old screw driver that has been dis- 
rded. Obtain a common rubber grip of the 
e used on bicycle handlebars, coat it on the 
de with gasket shellac, and then fit it over 
screw-driver handle. It may be found nec- 
iry to trim the handle a little in order to 
iin a good fit.—F.H. 
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THIS — cTRIKES a 


AFTER int ‘HOUSEHOLD 


|NVENTORY 


Wherner you realize it or not, 
every fire insurance policy that 
you have requires that all lost and 
damaged property must be named 
—before insurance is paid. 

That’s a hard thing to do after 
a fire. But it is easy to make an inven- 
tory of your property, and be prepared 
in case of fire. 

Send for this free Household Inven- 
tory Booklet. In it you can list every- 
thing—room by room. The booklet helps 
you by suggesting many things that are 
often overlooked. Mail the coupon to- 
day. There is no cost or obligation. 


THE AMERICAN INSURANCE GROUP 
15 Washington St. (Dept. 1115) 
Newark, New Jersey 


Without charge or obligation, please send me your 
Household Inventory Booklet. 


Name M 





Street 
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“They thought the house was 


, ABUNTED! 


=, 


en 
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... until | told them about the mysterious 
things I can do with my 


Hew ROA 


ELECTRONIC LAB!" 


. With either 


RCA offers you two new Electronic Labs .. 

of them, you can build your own radio... your own 

telegraph practice set . . . radio announce system and 

Magic Relay with which you can do many fun-full, 
fascinating things! 


With the new RCA Electronic Labs you can build electrical 
devices, play with them, dismantle the parts and use them 
over again many, many times. 

For example, you can build a radio receiver of your own. 
Or you can practice telegraph code on a telegraph practice 
set. You can hook a microphone into the family radio set 
and talk through it from another room. And with the Magic 
Relay, which you can also build, you’ll have fun galore! It 
enables you to mysteriously ring bells, turn the radio on and 
off, and do many other unusual stunts. 

The parts in the RCA Electronic Labs are similar to those 
used by famous radio engineers. Complete instructions make 
everything easy to build. And prices are as low as $7.50. 
See these fascinating Labs at your RCA Victor radio dealer's 
—or any store where toys are sold. Big thrills await you. 

For finer radio performance—RCA Victor Radio Tubes 
Trademark ““RCAVictor" Reg. U.S. Pat. Off. by RCA Mfg. Co., Inc. 


Put on your ownradio dramas...with sound effects! 


SEE NEW RCA SOUND CONTROL STUDIO 


(CS) ELECTRONIC LABS 


AND SOUND CONTROL STUDIO 


By-Products Division 
RCA Manufacturing Co., Inc., Camden, New Jersey 
A Service of the Radio Corporation of America 
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Popular Science Issues 


Kept in Small Bookcase 


DETAILED DRAWINGS AVAILABLE 
FOR MANY ATTRACTIVE PROJECTS 


HERE is a compact, attractive bookcase in 
which to keep your copies of Popular Science 
Monthly. A sliding partition automatically 
locks in any position and holds the magazines 
upright at all times. Magazines for approxi- 
mately four years can be accommodated. It 
is 23%,” high and 12” wide. Blueprint No. 
353A, 25 cents. 


LAPSTREAK SKIFF. Designed with a skiff 
type of hull and lapstreak construction, this 
boat is immensely strong and durable. It re- 
quires no soaking, being always ready for 

use. The boat is 13’ 9” 
long, has a 4’ 7” beam, 
draws 4” of water, 
weighs 225 Ib., carries 
as many as_ seven 
passengers, and costs 
approximately $35 to 
build. Any outboard 
from 1 to 16 h.p. may 
be used, and the speed 
varies from 5 to 45 
m.p.h., depending 
upon the motor. Blue- 
print No. 363-R, 50 
cents. 


MODEL OF THE “ALABAMA.” A miniature of 
the famous Confederate raider will enhance 
your mantelpiece or is a present that anyone 

(Continued on page 215) 
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Plans for the Workshop 


(Continued from page 214) 


would appreciate receiving. The model has 
a 2114” hull and is 28” over all. Blueprint 
Nos. 335-336-337-R, $1.50. 


INLAID BUFFET SET. For the amateur crafts- 
man who wishes to turn something a little 
different on his lathe, this set of two candle- 


sticks and a fruit bowl makes an ideal proj- 
ect. Black walnut and white holly with an 
inlay of vermilion wood were used for the set 
shown. Blueprint No. 307A, 25 cents. 


For over seventeen years, POPULAR SCIENCE 
MONTHLY has been supplying home workers 
with blueprints for a wide variety of projects. 
Those pictured above are just a few of the 
many designs available. There are plans for 
models, furniture, radio sets, boats, toys, and 
miscellaneous novelties. Send a_ self-ad- 
dressed, stamped envelope for the complete 
list. 





POPULAR SCIENCE MONTHLY, Dept. 109-B 
353 FOURTH AVENUE, NEW YORK 


Send me the blueprint, or blueprints, 
follows: 


numbered 


im inclosing doliars cents 


and State 


Please print your name and address very clearly) 
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DZ You wane 
ALL-WINTER RADIATOR 
PROTECTION FOR ONLY ‘12°? 


ERE’S the way many car owners do it every year! 

They put in a couple of quarts of Du Pont ‘‘Zerone’”’ 
early in the season for protection against rusting and 
sudden cold snaps. When winter gets down to real busi- 
ness, they add enough ‘‘Zerone”’ for lower temperatures. 
A total of six quarts, put in as needed, can protect a car 
with an average size cooling system for the entire winter. 
And six quarts of *‘Zerone’’ cost only $1.50! 

You may need a little more or less, depending on the 
condition and capacity of your car radiator and the 
severity of winter in your neighborhood. But the un- 
usual efficiency of ‘‘Zerone’’ will save you real money. 


So effective you need less 


‘*Zerone’”’ is so effective you need comparatively little 
for protection. Just one gallon protects an average size 
cooling system (15 quarts) to 1°. Five quarts would pro- 
tect it to —20° ; six quarts to —27°! 

Tests prove that ‘‘Zerone’’ makes a perfect mixture 
with water and that you lose little or none by evapora- 
tion or separation. Radiator losses are due mainly to 
leaks, sudden stops, etc. Where there is boiling, the 
losses are of the whole solution, ‘‘Zerone’’ and water. 

‘*Zerone’’ in a clean cooling system prevents rust and 
corrosion, which reduce operating efficiency. It gives 

better dissipation of engine 
heat, avoids power losses. Pro- 
tect your car with ‘‘Zerone”’ 
this very day! Remember, it’s 
only $1.00a gallon, 25¢ a quart. 
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19 <¥ When you twist the throttle of 

your Harley-Davidson, you're 
heading for new adventure. Fun and thrills 
are at your finger-tips — your powerful, sturdy 
motorcycle takes you zooming over hill and 
dale — over highway and byway. You make 
new friends — pal with them at hillclimbs, 
tourist trophy races, gypsy tours, rallies, en- 
durance runs — and other exciting events in 
the world’s greatest outdoor sport. 


See your Harley-Davidson dealer today. Let 
him tell you about the good times you can 
have with a Harley-Davidson. Get the story 
of the thrill-packed events put on by 
Motorcycle Clubs. His Easy Pay Plans 
will make a hit with you. Mail the 
coupon NOW! 


WORLD'S 


Again in 1939 — for the 
fourth consecutive year, 
Harley-Davidson won the 
100-mile National T, T. 
Championship, 


HARLEY-DAVIDSON MOTOR CO. 

Dept. PS, Milwaukee, Wis. 

Send illustrated literature and FREE copy 
ENTHUSIAST” Motorcycling Magazine, 

Stamp is enclosed for mailing cost. 


SO 7 
on a a ee ee 
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CONSTRUCTION KITS 
Simplify Model Making 


HE picturesque two-masted square-rigged 

ships that sailed the seven seas during the 
nineteenth century are typified in the Malek 
Adhel, a brig built in 1840 for the Pacific 
trade. A model of this vessel, 33” long over 
all, is shown above, and you can make a du- 
plicate with our special construction kit No. 
6S, which costs $9.75 (25 cents additional 
west of the Mississippi River and in Canada). 
Frame-and-plank construction, like that of 
the original ship, is used. 

Each of our kits contains all the necessary 
raw materials for making a ship model. In 
the case of the Malek Adhel, a special feature 
is that finished blocks, deadeyes, thimbles, 
hearts, belaying pins, and anchors are in- 
cluded, thus simplifying your work consider- 
ably. 


MODEL-OF-THE-MONTH KITS 


Aircraft carrier SARATOGA, 18” long 
Convoy of four U.S. destroyers, each 644” long 
U.S. cruiser TUSCALOOSA, 11%” long ; 
HISPANIOLA of the book and movie ‘‘Treas- 
ure Island,’’ 7” long . aa 

H.M.S. BOUNTY, 8%” hull, 11%” overall 
. Ocean freighter, 14” long...... A 
. Yacht NOURMAHAL, 8%” long. 
. Liner PRESIDENT LINCOLN, 14%” long 
. Fishing Schooner WE’RE HERE of ‘‘Cap- 
tains Courageous,’’ 9%” over all ‘ 
. Fleet of nine modern U.S. fighting ships, in- 
cluding superdreadnought, light cruiser, air- 
craft carrier, submarine, and five destroyers; 
scale, 1” equals 100’ ‘ 


STANDARD SHIP MODEL KITS 


Whaling ship WANDERER, 2012” hull, 27” 
over all ° oe 

Spanish galleon, 24” hull, 30” over all 
Battleship U.S.S. TEXAS, 3’ long . ; 
Elizabethan galleon REVENGE, 25” hull, 28” 
over all ‘ 
Farragut’s flagship HARTFORD, steam-and- 
sail sloop-of-war, 33%” hull, 41” over all 
Privateer SWALLOW, a Baltimore clipper, 
12%” hull, 20” over all pasiienmencitgicll 
Clipper SOVEREIGN OF THE SEAS, 201%” 
hull, 26” over all 


(Continued on page 217) 
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Kits Aid Model Makers 


(Continued from page 216) 


A model of 
the U. S. cruiser 
Indianapolis" 


made with Kit H 








Trading schooner, Maine type; 17%” hull, 
22%” over all ‘ ee 
28. U.S. Navy destroyer PRESTON, 31%” long 5.95* 
38. CONSTITUTION (‘‘Old Ironsides’’) 21” hull, 
31” over all cad . = 
iS. Clipper ship GREAT REPUBLIC, 31%” hull, 
12” over all : . 8.40* 
5S. Coast Guard Patrol of 165-ft. type, 205%” long 4 
68. Brig MALEK ADHEL, 20” hull, 33” over all; 








frame-and-plank construction 9.75t 
8S. Fishing schooner BLUENOSE, 17%” hull, 22” 
ver all : - EE 
d 1S. New Bedford whaleboat, with complete equip- 
e ment, 14” long 2.75f 
’ 10S. Confederate raider ALABAMA; steam sloop, 
k bark rigged; 21%” hull, 28” over all... . 8.20* 
c 
r 
Je 
a 
f Kit 5M—Liner "President Lincoln," 14%” long 
y SIMPLIFIED SHIP MODEL KITS 
n 


F. Liner S.S. MANHATTAN, 12” long...............00 1.00 

H. Cruiser U.S.S. INDIANAPOLIS, 12” long 1.50 

J. Clipper SEA WITCH, 9%” hull, 13” over all 1.50 
MISCELLANEOUS 


7. Whittling kit with two shaped blocks for mak- 


ng sea captain 5%” high 1.50 
8. Whittling kit for six different Scotties; each is 

’ by 24%”, sawed to shape 1.00 
10. Copycraft whittling kit for making one of sev- 

eral Hobo Hank novelties. Includes master 

nodel 5%” high 1.50 


12. Marionette kit for making a model of Dopey 
the Dwarf, 9” high. Hand-painted head and 
omplete parts, ready to assemble 2.25t 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to prices marked with an asterisk 
and 25 cents to prices marked with a dagger (ft). 









Popular Science Monthly, Dept. 109A 
353 Fourth Avenue, New York, N. Y. 


oe le ee eC ae 


ll pay the postman the price shown above plus 
a few cents postage in full payment. (Canadian 
orders cannot be sent C. O. D.). 


ee 
*lease print your name and address very clearly) 
you prefer to send your remittance with this 
you save the C.O.D. charge. Remit by 
mcney order, check, or registered mail. This offer 
is made only in the United States and Canada. 
A see note above. 


































Realism in every graceful line ... 
a marvelous performing, practically crackup- 
proof gas model that can be built in a couple 
of evenings ...a worthy companion of Megow’s 
World Championship holder, QUAKER FLASH. Wingspan 
6 ft. Uses any 7%” motor. 3/2" streamlined rubber wheels. 
The CADET at $3.95 similar but smaller has a wingspan of 
5142", uses any 4" motor and 2/2" wheels. When ordering 
by mail, add 20c for postage. Both feature Megow's 
hollow-carved and finished Leading Edge, with which any 
average builder can quickly build a wing of maximum 
strength and beauty. Skin construction of fuselage adds 
strength and streamlined beauty, and permits easy installa- 
tion of parts. Complete plans and all materials, except 


motor, furnished. GIANT 50” 
FLYING MODELS 


Startling, colorful rubber-pow- 
ered outline scale models for 
long, stable flights and glides. 
Large, easy-to-follow plans and 
photos and all materials. Motor 
Hum Device; turned nose cow!l- 
ings. TAYLOR CUB, AERONCA 
K, FAIRCHILD RANGER or 
REARWIN SPEEDSTER, $1.00. 
MONOCOUPE or HOWARD ! 
DGA8, $1.25. STINSON RE- i 
LIANT, $1.50 or WACO, $2.00. ' 
By mail, 1 5c postage additional. j 


KWIK-DRY ‘CEMENT SHIP MODELS 


































A quick, firm-gripping, Authentic, romantic, historical and modern 
transparent, water- types. MAYFLOWER, shown here, length 
proof cement for model 17%2", printed deckpiece construction with 
building and general carved hull. Complete plans and all ma- 









household use.Tubes 5¢ terials. $3.00, plus 15c 
and 10¢. Larger sizes for postage. Many other 
in bottles and cans at famous mociels, all popu- 
your dealer's. lar sizes and prices 
shown in catalog. Ready- 
made ports and supplies. 







~ 



























Megow’'s new 100-page Catalog now ready! Shows 
scores of model airplanes, model ships and HO-Gauge 
railroad equipment. Send 5c postage for your copy today! 


L Dept. PS. E 
IS Howard & Oxford Sts. 
&Y Philadelphia, Pa. 


or 217 N. Despiaines St. 
Chicago, Ill. 
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_ NEW PIPER 
CUB COUPE 
* 
Two-passenger 
“side-by-side” 


GO CUB! 


You’re there in much time—and with 
more money in your pocket—when you fly 
your Cub. For this pioneer low-cost, private 
airplane is now priced from only $1098 and 
gives you 25 or more miles per gallon of gaso- 
line. In the new easy-to-fly and easy-to-buy 
Piper Cub you get a better plane at less cost 
than ever before—the leader in economy, 
safety, value and sales! 


onty "2366 pown 


gives you a new $1098 Piper Cub 40 h.p. 
Trainer on the pay-as-you-fly plan. Other Cub 
models include 50 h.p. Trainers from $1298, 
50 h.p. Sports from $1348, 65 h.p. Coupes 
from $1910, Seaplanes from $1793. All prices 
F.A.F. Lock Haven, Pa.—subject to increase 
without notice. 


less 


Free Flying Course 
The authorized Cub Dealer from whom you buy 
Piper Cub will arrange for you to re- 


your new 
ceive a course of dual flight instruction in vour 
own new plane by a government licensed instruc- 
tor. Ask your Cub dealer about this free flying 
course and for a free flight demonstration. There 
are Cub representatives at all leading airports. 
Free Catalog 

Send today for Cub catalog, details of the free 
flying course and name of your Cub Dealer. Piper 
Aircraft Corporation, 109 C Street, Lock Haven, 
Pa., U.S.A... . Cub Aircraft Co., Ltd., Copen- 
hagen, Denmark. 

Visit Us at Both World’s Fairs 

and at the Piper Cub Factory 


- 


‘ye Pm - > my by ‘mY ’ 
ec COUNT THE CURS 
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Staining Ties and Poles 
of a Model Railway 


NIGROSINE, usually obtainable at large 
paint stores, makes an inexpensive black 
stain for “creosoting’’ model railway ties and 
telegraph poles. Add a little of the stain to 
alcohol in a large tin can with a tight-fitting 
cover. Put in the ties, replace the cover, ani 
shake vigorously. The unused stain may 
then be bottled and saved. Poles are stained 
by using a brush. 

It is well to stain track baseboard gray be- 
fore ballast is applied so that any spots 
where the ballast does not stick will not be 
conspicuous. A quick-drying stain may be 
prepared by adding enough white lacquer t 
lacquer thinner to make the solution milky, 
and then adding black lacquer until the de- 
sired shade of gray is obtained.—A. F. 


Holder for Carrying Tools 
on Farm Machinery 


TOOLS carried on farm machinery are not 
so likely to be lost if they are suspended from 
a rod as shown below. In this case a cream- 
separator disk holder was used, and it was 
simply run through a hole in the framework 
of the plow. The tools are then slipped on 
the holder.—NORVAL WRIGHT. 


A wire holder—in this case an old cream-separater 
disk holder—prevents the loss of tools from a plow 
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Boxes and Jars Decorated 
with Twisted Paper 


ATTRACTIVELY shaped bottles and jars, as 
well as flowerpots, cigar boxes, and other 
ontainers, can be decorated and their com- 
mercial origin concealed by wrapping them 
with twisted crépe paper as illustrated. 

Cut the crépe paper lengthwise across the 
bolt in strips about 12” wide and pull them 
gently to take out the elasticity. Then roll 
each piece between the thumb and forefinger. 
The strands may be braided or used singly, 
and are fastened with paste to the object be- 
ing covered. Various colors may be used ac- 
cording to the effect desired. The finished 
covering is glazed with one or two coats of 
white shellac.—FRANK CAPORAEL. 


Closely wound strands of twisted crépe paper cover 
these containers and conceal their commercial origin 


Rubber Band Aids in Marking 
Tops of Wooden Posts 


WHEN the tops of a number of wooden 
ence or trellis posts have to be cut off uni- 
ormly to give a neat appearance, an easy 
vay to mark them is to slip a strong rubber 
and around the post and adjust it at the 
orrect height for either a level or a slanting 
ut, as desired. Then run a pencil around the 
and, remove it, and saw to the mark.—A. Z. 
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FORYOUR 
BETTER 
HEARING 


“a em \ 
x ww * 


- Western Electric 
HEARING AID 
Ortho-technic Model 


If you are hard of hearing, you owe it to your- 
self to try this Western Electric Audiphone. It 
has brought new hearing ease, new happiness to 
thousands of users! 


Made by Bell Telephone makers—based on 


| advanced technique in hearing aid design — it 
| should help you to hear distinctly in group con- 
| versation—at greater distances—in any position. 
| It provides natural tone—greater volume—and 


its batteries last longer. 

Your dealer will recommend the Audiphone 
that best meets your particular needs, after audio- 
metric tests. There is a national network of hear- 
ing aid service stations. 

Accepted by American Medical Association 


Distributed in Canada by Northern Electric Co., Ltd., Montreal 
—in Europe by Western Electric Co., Lid., Bush House, London. 
GRAYBAR ELECTRIC CO., Graybar 

Please send details on Western Electric Audiphone (Ortho- 
technic Model) and name of nearest dealer. 


Address 


ee State 


jon POPULAR SCIENCE MONTHLY when writing to advertisers. 








for SERIOUS PHOTOGRAPHERS 


% BETTER PICTURES IN LOW LIGHT... 


The Master gives accurate, readable camera settings even 
in dimly lighted rooms...measures as low as 1/10th 
candle per sq. ft. 


y% BETTER PICTURES IN HIGH LIGHT... 


Perfect pictures on the beach, in snow, or elsewhere in ex- 
tremely high brightness... for the Master measures up to 
1600 candles per sq. ft. 


% BETTER COLOR AND CINE PICTURES... 
New, limited viewing angle for outdoor work assures better 
color rendition, and more exact exposures for ciné cameras. 
* “HIGH LIGHT’, “LOW LIGHT’ SCALES... 


Separate, automatic scales for “high’’ and “‘low’’ brightness 
work. Each scale large and easy-to-read, without congested 
numbers. 


See the Master at your dealer’s, or return coupon immedi- 
ately for complete information. 


9 ote eer aire “oe 


Weston Electrical Instrument Corporation 
622 Frelinghuysen Ave., Newark, N. J. 
Send literature on the new MASTER. 


Name — 
Address____ — 


City... — 














GENERA MOTION tthe 


Your Own—A High Class Reversible Fine Grain Medium Speed 


Spool =] 

100 ft. 8mm for Univex, $7. 104 ft + Db le 8 (scored forseparation) man 

100 ft. 16,817.35; 400 ft. 16, $4.25, postpd. Process with our soso 

Send stamp for Film sample, circulars and OUR processing prices. 

“» FROMADER GENERA CO., Dept. 8, Davenport, lowa. PRICE 


Speedo PRINT DRYER 


Dries og xtographic prints in 15 minutes. Pre vents 
warpin, x curling. Accommodates five 11’’x14’ 
pa ted one 11’’x14’’ glossy, or over 400 contact 
nts—in one drying. Blectric ally operated. 
Pat end. Priced 814 85 anes x free particulars. 
NER AL DEVICES CO 
312SLookoutcircis, Dept.610, Cincinnati, ati, Ohio 


CAMERA BOOK 














Hustrates latest methods in Photography and 
»me Movie Making, for fun and profits. Offers 
cede s of amazing money saving bargains in 
still and movie Cameras, Lenses, Films, etc. 
Used equipment acc ~ ag vd ~1 trade. Satisfaction 
guaranteed or, Tes with 10-day trial 
privilege. WR ‘Oh Fi fitee iv OOK! 


CENTRAI 
230 S. Wabash Dept. ie "Gndeche, U.S.A. 











Old Auto Mirror Supplies 
Useful Tilting Joint 


THE reflector of a photo lamp may be tilted 
to any desired angle if a discarded rear-vision 
mirror from an old auto is trimmed and 
fastened to it with small bolts as shown. The 
attachment may be tinned or given a coat of 
enamel so that it will present a neat appear- 
ance.—WALTER HOAG. 


The discarded rear-vision mirror is trimmed and 
fastened to the reflector as an adjustable joint 


When Chemicals Run Short 


THOSE who prepare their own developing 
solutions will find that ordinary washing soda 
may be used in place of carbonate of soda in 
case of necessity. It is not so pure chemi- 
cally as photographic carbonate, but gives 
good results. If the supply of hypo for fixing 
runs out, sulphite of soda, although not as 
effective, may be used in the proportions of 1 
oz. to 5 oz. water.—T. M. 


Cutting Filter Mounts 


IN PREPARING cardboard mounts for gelatin 
camera filters and other work which requires 
the cutting of circles from cardboard or very 
thin wood, an effi- 
cient tool may be 
made by mounting 
a stiff, single-edged 
safety razor blade 
on the end of a 
block of wood as 
shown. The blade 
is held with two 
thumb tacks, and a 
third thumb tack 
acts as a pivot for 
the material to be 
cut.—R. S. 


Please mention POPULAR SCIENCE when writing to advertisers. 
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Keeping Squeegeed Prints 
from Curling Too Much 


PHOTOGRAPHIC prints dried on squeegee 
plates to give them a high gloss have a ten- 
dency to curl excessively when the atmos- 
phere is dry. Often this curling is accom- 
panied by a series of creases sometimes 
called oyster-shell markings. When time is 
not an important factor in drying, such curl- 
ing and creasing can be eliminated by placing 
the plate in a horizontal position and, after 
the excess water has been removed, covering 
the prints with several layers of newspaper 
to retard drying. The rate can be regulated 
by varying the number of thicknesses. 


Jars Used as Hypo Tanks 
for Fixing Roll Films 


AMATEUR photographers who develop roll 
films by the tray method can make small 
tanks to hold the film while in the hypo bath. 
Glass jars not less than 3” in diameter will 
serve if given several coats of black paint on 
the outside. Double the strip of film, then re- 
double it until it will slip easily into the jar, 
but do not crease the folds. Cover the jar 
tightly and stand it in a dark and cool 
place.—HERBERT J. BRAUN. 


Roll Film Floats Under Board 
While Being Washed 


BECAUSE of its tendency to curl tightly, roll 
film is difficult to wash thoroughly even in 
running water. If you can plug up the sink 
to hold water or can make use of the bathtub, 
simply thumb tack the film, emulsion side up, 
on a piece of board a little wider and longer 
then the film. Run cold water into the sink 

ub to a depth of about 6” and float the 
rd with the film side down. As the hypo 
ks out of the film, it sinks to the bottom 
le the film remains in the hypo-free sur- 
water until it has been completely 
we hed.—THOMAS F. MAHER. 
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7 PASTE COUPON ON PENNY POSTCARD 


It contains everything in photography —ia 
the equipment you need to become an expert 
photographer. Complete line of latest type cam- 
eras and accessories. Covers all branches of pho- 
tography. Keeps you abreast of what is new and 
important. Saves you real money on everything 
you buy! Develop your own pictures . . . earn 
money developing for others. Start an interesting 
business of your own in spare time. Let this book 
be your guide to savings—in time and money. 
For FREE copy, tear out coupon and mail today. 


alhok at this for value— 


specially priced for Popular Science readers. 


a ly heavy, sturdy mouice 

a ane planeta we Unaffected 

s by photo chemicals, acids 7 

=. alkalis, and easily cleane 

“4 Adjustable for the following 

== Gim sizes 35mm., 127, = 
620, 116, and 616. Uses only 


19 oz. of solution. $ ' 47 


A genuine buy at.....- d 
STEEL TONGS—guaranteed acid, 


15¢ each 

chemical and rust proof a peers 
_—will retain its sprin ve 

Teen ooet—18 pages, finest white blotting papet» 


i ators. es 
por ti . oxi?” ..48¢ each SALES OFFICES IN 
rin 
wai postage. Over payments retunded. — ee 
Send Your Order with Coupom. | oo, 
Satisfaction Guaranteed. 


265 Peachtree Street 
CHICAGO 

‘| 91 W. Jackson Bivd. 
BOSTON JAMAICA 
NEWARK BRONX 


LAFAYETTE CAMERA 


Rush FREE Camera Catalog No. 77 





, 





wo. STATE 


LAFAYETTE CAMERA DIVISION Hadio Wire Television Ine. 
Dept. 9KC9—100 Sixth Ave., New York, N. Y. 


We toe we ws ow 
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You'll Win 
More Prizes 
With a Rollei 

Camera 


BotH 1st Prizes in the Ford Exposition (May and 
June Contests) were awarded to Rollei pictures. 
Year after year, Rolleiflex and Rolleicord cameras 
are winning top honors in sa- 
lons and contests. More than a 
third of a million have been 


sold in the last ten years. 

With a Rollei camera you see 
each picture in actual size before 
you make it. And you get twelve 
negatives in the popular, practical 
2'4 x 214” size on a roll of econom- 
ical 120 or B2 film. 

There are now five different mod- 
els from which to choose, priced 
from $57.50 up. If your dealer can- 
not supply full information, write: 
Dept. 510-- 


BURLEIGH BROOKS 


INCORPORATED 


127 WEST 42° STREET NEW YORK 








eS eee 


HIP MODEL BUILDERS | 


Send your problems to us. Our model consultant 
can help you whether beginner or old hand. 
We have a complete department of ship models, 
model kits, and scale fittings 


Write to—Ship Model Department 


JAMES BLISS & CO., INC. 
‘ 220 State Street 


Est. 1832 
Boston, Mass. 





IT’S THRIFTY TO INSTALL NEW 


CHAMPION #ives 
Marlin 


MODEL 90 





39% 


FIRST and BEST 
OVER & UNDER SHOTGUN 
in the popular price field 
Quick-pointing, accurate, fast-shooting beauty, per- 
fectly balanced — built for a lifetime of dependable 
service. Hammerless, direct-line locking, cocks on 
opening. 12, 16 and 20 gauges, .410 bore. See it at 
your dealer’s today —or send 3c for Marlin catalog. 


The Marlin Firearms Co. 


27 WILLOW STREET, NEW HAVEN, CONN. 


e mention POPULAR SCIENCE MONTHLY when writing to advertisers. 


Home Movie Screen Made 
from Aluminum Paper 


HOME movie screen that compares well 

with many higher-priced ones may be 
made for ten cents or less from a sheet of 
aluminum model airplane paver. This makes 
a screen 20” by 24”. Iron the paper to remove 
any wrinkles, and glue only the edges to a 
flat piece of heavy pasteboard. Model air- 
plane cement or cellulose household cement 
makes the best glue for this purpose and dries 
very fast. The paper should be laid on smooth- 
ly but not stretched. Next, moisten the paper 
to shrink it, but do not touch it while it is wet. 
An old perfume atomizer is excellent for 
wetting the paper. The paper shrinks to a 
tight, smooth finish. Do not dry the paper over 
heat or in the sun because it will shrink too 
fast and tear. A border of flat black paint will 
improve the appearance of the screen, which 
works equally well for black-and-white or 
colored movies or slides.—F. F. HUDSON. 


How to Get a Large Negative 


from a Miniature One 


IT IS sometimes necessary to make a large 
negative from a miniature negative so that it 
may be retouched or used with some particu- 
lar type of contact paper. The best method of 
doing this without loss of detail is to obtain a 
box of slow-speed process film of the desired 
size, cut one piece into strips for testing ex- 
posure, then put the miniature negative in the 
enlarger, focus it to the desired size, and ex- 
pose the test strip of film. When the correct 
exposure time has been found, expose and de- 
velop a large process film. This will be a 
transparent positive. 

After the positive has been washed and 
dried, place it in a printing frame, emulsion 
side up, and lay over it a test strip of process 
film, emulsion side down. Make a brief ex- 
posure with a distant light and continue test- 
ing, if necessary, until the proper exposure 
has been found. Then expose a large piece of 
film in the same manner. This will give a 
negative without the loss of detail that comes 
from attempting to copy an enlarged print 
from a miniature negative in the ordinary 
way.—C. W. R. 


Ferrotype Plates Stored Safely 
Between Waxed-Paper Sheets 


WAXED paper makes excellent separators to 
be used in storing clean ferrotype plates in 
the darkroom. It protects them from being 
scratched and maintains their glossy surface 
in good condition so that they require merely 
to be polished slightly with a soft cloth be- 
fore use.—-FRANKLIN H. THOMPSON. 
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4 VILLI RL ALLA 
10% MONTHLY 
if you don’t see the camera you want here, write for free descriptive 
folder and order am. We offer every well known camera and acces- 
sory at similar term 
NEW CAMERAS List Down Monthly 
M ture Speed Graphic Price Payment Payments 
x3 f.4 $12.00 $12.00 
4.00 4.00 
8.00 9.00 
esce eo . on d 7.00 7.00 
Ikonta B - ate 5 17.50 7.00 
Perfex 44—f.2.8 lens.. if 5.00 5.00 
USED CAMERAS Fully Guaranteed 
Korelle Reflex— 
Model I £.3.5 lemsb.............c00. $ 49.5 id $ 5.00 
IlI-b—Summar 50mm 
95.00 ’ 21.00 


4.00 


popular rifles, shotguns, revolvers and automatic pis- 
ls, scopes, etc. offered on similar terms. Write for free 
formation on the particular equipment you want. 











we’ CAPTURE THE COLOR OF LIFE! 
YOUR OWN MOVIES! ONLY 10c A DAY! 


NATIONALLY a ERTISED 8MM and 16MM Movie cameras, 
rojectors. For home, business, church, school, clubh MONEY 
ACK 10 DAY TRIAL. Payments as low as 10c A DAY. Satisfied 
customers throughout the world. FREE details. WRITE TODAY. 


Don Elder's Home Movies, Dept. K-10, 739 Boyiston St., Boston, Mass. 








BUILD A BOAT BY THE 

WELCH SYSTEM. It’s inexpen- 

sive; interesting and profitable. 

> Everything for building. equip- 

ping or repairing boats. USE 

WELCH READY CUT PARTS. 

= Send 10c for catalog showing 

a boats of many types; boat hard- 

Ww propellers; Marine paints; Sails; Boat finishing 
Materialsand WELCH WHITE CAP MARINE MOTORS. 


WELCH BOAT CO., STATION K-9, MILWAUKEE, WISCONSIN 


\Print YourOwn | 











Cards, Stationery, Advertising, 
labels, paper, circulars, tags, etc. 
Save money and time. Sold direct 
from factory only. Junior Outfit 
$9.00, Senior Outfits $17 and 
up. Dopopular raised printinglike 
engraving with any ofour presses. 
Print for Others, Big Profits. 
Pays for itself in a short time. 
Easy rules sent. Write for free 
catalog of outfits and all details. 


Kelsey Presses, E-33, Meriden, Conn. 


Vv EN ETIAN BLINDS > 


ur own at low wholesale cost. It’s easy under our am. 
All parts supplied. Send 10c Coin for sample of tape, cord 
and slat, 15 color samples of tape and color chart. 
VENETIAN BLIND MFG. & SUPPLY CO. 
Dept. 4 _ ae 1760 Lunt Ave., __Chicago, Ill. 


mice < PUSH-A-BIKE IS TOPS 


Says 
**Fun To Own And Ride Push-A-Bike!"’ 
100 Miles of travel adventure for ten cents. Also ideal 
for messenger & delivery service. Powerful motor 
drives 200 pound man over 20 M.P.H. Attach to any 
type bicycle in three minutes. See your dealer, or 
Write Richburn Company, Dept. D, Aurora, Missouri 


PRACTICAL MAGNIFIER—SOc 
e magnifier with swivel joints. Three-power, 1144” 
lens. Black enamel with dull chrome-plated rim. 
* high. Ideal for home, office and shop. A big 
wstpaid. Money-back guarantee 
MAG-NI-LINE PRODUCTS, 
, 3456 E. Jefferson, Detroit, Mich. 


CUT ME OUT | 


out, paste me on a postcard and mail to Popular Science 

Dept. 109, 353 Fourth Ave., New York, N. Y. I'll bring 
iplete supplies and instructions on how to make easily 
dollars a week i in your ’ spare time. 











LOOK! 


BETTER PICTURES 


with the 


F-R EXPOSURE METER 


Stop wasting film. Im- 
prove every picture now! 
Use this new extinction 


type meter — accurate, 
durable and easy to use. For movie ont Genuine 
and still cameras. Fits vest pock- G, Case 


et. At dealers everywhere; or if 
you cannot be supplied attach $1 
to coupon and mail to 


FINK-ROSELIEVE CO., Inc. 113 West 64th St.. New York 


Send me postpaid an F-R Exposure Meter. 
Name 
Address 


City and State 














FOR HIS 
BOOK OF 
BARGAINS 


Order from this list of BASS 


GUARANTEEL CAMERA BARGAINS 
@ Dollina O —35mm Candid. . 36 shots 
—Certar F:4.5 lens . . . Vario shut- 
ter . . Was $23 . . at Bass....$17.25 
@ V.P. Dolly—8 V.P. or 1615 V.P. 
Certar F:4.5 lens . Vario shutter 
. . Was $17.50 . . at Bass $13.50 
@ V.P. Dolly—with Corygon F:3.5 
lens . . Compur B shutter . . Was 
$29.50 . . at Bass............... soscssoo oe 
@ Super Sport Dolly—-Hugo Meyer Trioplan ‘F:2.9 lens. 
Delayedaction, Compurshutter, Was$37.50atBass $28.00 
@ 2% x 3% De Franne: 1'2 extension Ground glass 
back camera Gewirinar F:4.5 lens. Compu: B 
delayed action shutter .. f/p/ adapter........ $19.75 
Write for free Bargaingram. State still or movie preference. 


BASS CAMERA COMPANY 
179 W. Madison St. Dept.PS Chicago, Ill. 








Makes marvelous movies at everybody’s price 


CINE-KODAK EIGHT 


See it at your dealer’s 














PH OTO 


ENLARGER 5! a4 


Money back guarantee. A REAL Photo Enlarger 
that does fine work. Focuses automatically. 
Also COPIES and has a Contact Printer and 
Retouching Table. Interesting circular free. 
Only $5.94 complete. Lens included. 
IDEAL-X, 122 East 25th St., New York 











From “THE HOUSE of PHOTOGRAPHIC VALUES” k k 
BEST ENLARGER BUY of the YEAR 


akes brilliant enlargements 


3 Bantam ge 


on baseboar¢ 


ial) and 4x4 ¢ m. wes es. ni A wan up 4 a eae 
larger with floor or wall projection). Fast 2';’’ 


4.5 Benar lens, micro-focusing, built-in iris. Special Bakelite 
(non-heating peuative carrier e Timinates use of dust collecting 


eg Diates. 


lamp. CAN RE "th 
La For 30 years.. 
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FREE—NEW 52-PAGE CATALOG 


LIONEL TRAINS 





Printed in full color and filled with pictures of exciting new 
train combinations, new engines, new accessories and an 
amazing new Lionel “ Trainmaster’ Transformer. Be the first 
to have a copy of the new 1939 Lionel Catalog. Clip and 
mail the coupon today. Send no money. It's free. 


See aweceeeceeseeoweeseesecescoese eer) 
The Lionel Corporation, Dept. L 
15 East 26th Street, New York, N.Y. 

Please send a new 52-page, full-color Lionel Catalog to: 
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BE OUR REPRESENTATIVE 


IN YOUR TERRITORY 


If you can spare an hour a day you can earn extra dol- 
lars taking care of Popular Science Monthly new and re- 
newal subscriptions in your locality. Complete instruc- 
tions and supplies will be sent free. Send your name 
and address to 


EUGENE WATSON, Popular Science Monthly, Dept. 109 


353 Fourth Ave. New York, N. Y. 
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Stop wasting Gas!—trim dollarsoff gas bills 
—get more power—quicker pickup— faster accel- 
* eration! AUTO OWNERS everywhere praise 
VACU-MATIC! Proven so efficient, it is guaran- 
teed to satisfy, or the trial costs you nothing. 
Automatic Supercharge Principle 
Vacu-matic is entirely different! It operates on 
the speaenge principle by automatically add- 
ingac arge of extraoxygen, drawn free from the 
outer air into the heart of the gas mixture. It is 
Constructedofsixparts ¢tirely automatic and allows the motor to “‘breathe’’ at 
fused into asingle unit the correct time, opening and closing as required. Saves 

usted and sealed ag DP to 30°% on gas costs, with better motor performance. 


ad) 

the factory. Easily and 

quickly installed by any- t ENTS Get 

one in a few minutes. Cours 

FOR INTRODUCING. Here’s a splendid opportunity for unusual sales 
and profits. Every car, truck, tractor owner a prospect. Send name and 


address now for big money making offer and how you can get yours Free. 
The Vacu-matic Co., 7617-470 W. State Street, Wauwatosa,Wis. 
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Saving the Vanishing 
Mountain Sheep 


(Continued from page 139) 


ica, then coming down and hoofing it back to 
camp. When you’ve done that, you’ve done 
something! 

There are, Nichol is convinced, no more 
than 700 bighorns in Arizona, exclusive of the 
Boulder Dam recreational area and the Grand 
Canyon National Park, where there may be 
700 more. Twenty years ago they probably 
totaled 4,000. 

The reasons? The principal one is that in 
the worst part of the depression the South- 
west was overrun by amateur prospectors 
filled with story-book notions of the old West. 
All were armed, all tried to live off the coun- 
try, all shot sheep at every opportunity. The 
great drought struck the country about that 
time, and the animals were forced to go to 
open water. As holes and springs were few, 
and the prospectors found them, hundreds of 
sheep were shot. A fad for collecting heads 
also had its effect. Any dry head brought 
twenty-five dollars or more and a really good 
green one sold for up to $200. 

But, as bad as the conditions would appear, 
there is still hope for the bighorns, Nichol be- 
lieves. The first step, he thinks, would be the 
development of permanent water in the ranges. 
Food is no problem, the survey has shown, 
and the animals are not utilizing one percent 
of the available forage. In other words, if 
water were developed, the herds could be in- 
creased 100 percent and still be within the 
food supply. 

The most serious enemy of the bighorns is 
man. After that, Nichol believes, is the great 
golden eagle, which occupies the same range 
as the sheep and raises its young close to the 
places where the sheep raise theirs. Lions 
take sheep, but in many of the ranges they 
are either absent or rare, and so are not the 
problem they are in a deer program. Coyotes 
and bobcats kill lambs, and curiously, the 
little desert fox does, too. In one range, Nichol 
found where foxes had killed a lamb and he 
shot a fox with lamb meat in its stomach. 

The wild burros which are in some places 
plentiful on the Arizona deserts may also be 
classed as enemies of sheep. They eat the 
availabie forage, but, more important, they 
hang around the water holes and keep the 
sheep away. Heretofore, the answer has been 
to close the season and leave the animals to 
the predatory animals and meat hunters. 

But now things seem on the way to being 
done. If fhey are done,—if the sheep ranges 
are patrolled, if water is developed, if the 
burros and the predatory animals are thinned 
down—the sheep can come back. 
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AND “PRESTON , ANTI-FREEZE H 
IN MORE AUTOMOBILES THAN ANY OTHER B D EVER MADE! 
s no other product like “Prestone > Brand anti-freeze- It — 
.NO glycerine. It’s not only m made with ! 
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highly oot and purl 

vital ingredients developed after years © 

and millions of murderous miles of test driving. It is SO superior a 
that last yeat a national survey showed that “Prestone” anti- = 
freeze Was used in more modern* cars than all other brands PaE EON AWAY 
combined. One filling of * ‘Prestone’ ’ anti-freeze Jasts all winter! sna i 
Guaranteed in —— See your dealer today: NEW LOW PRICE 

$4.69 
per gallon 
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Don’t wait for your radiator to boil before 
you clean out the rust and scale that clog 
it! Use 10c worth of Sani-Flush at least 
twice a year (25c for the largest trucks 
and tractors). 


Here’s all you have to do: Pour in Sani- 
Flush. Run the engine. Drain. Flush. Re- 
fill with clean water. (Directions on the 
can.) Sludge and sediment are flushed 
away. The motor runs cool. You save 
power and fuel. You may save unneces- 
sary repair bills. Do the job yourself. Or 
ask your garage or service station to flush 
your radiator for you. Insist on Sani-F lush. 
It cannot injure motor or fittings. You’ll 
find Sani-Flush in most bathrooms for 
cleaning toilets. Sold by grocery, drug, 
hardware, and five-and-ten-cent stores, 
25c and 10c sizes. The Hygienic Products 
Company, Canton, Ohio. 


Sani-Flushs” 


Boy!, this is great! Swift,thrilling rides—to school, 
business, pleasure, deliveries. Costs next to noth- 
ing to operate —125 miles to the gallon! Powerful, 
trouble-free Cushman engine. Dependable. 4 


WwW R IT E § See your dealer or send for free folder 
® showing several mflels. Send NOW! 
THE CUSHMAN MOTOR WORKS 
A-10 


Dept. Lincoln, Nebr. 


LIZZVIFE 
Alka-Seltzer 
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Students Run Model City 


(Continued from page 119) 


the counter, weighing out groceries, collect- 
ing money, making change, registering the 
intake on a miniature cash register, adding 
their receipts, keeping books. “This,” I 
commented to Mrs. Fuller later, ‘sounds sus- 
piciously like glorified arithmetic.” She only 
smiled. 

In this school, geography and history mean 
more than so many words and a few pictures. 
These youngsters cover the world in their 
search for information. 

How is oil produced? How do trees be- 
come lumber? How is transportation progres- 
sing? Several visits into the near-by oil 
fields gave the boys an intimate view of the 
derricks. A few weeks later there stood ona 
laboratory table a working model of a rig, 
built by their own hands. Behind it I saw a 
drawing portraying a typical oil field and its 
underground formation. They made a small 
sawmill of such excellence that several west- 
ern fairs displayed it to thousands of visitors. 
Photographs of locomotives and trains, a 
miniature station built during spare hours, 
and a tiny streamliner told something of re- 
cent railroad history. 

Assignment of much work by student lead- 
ers is part of the sugar-coating. ‘Take our 
current program, ‘progress,’ for example,” 
said Mrs. Fuller. ‘All seem to enjoy their 
work, and none has ever complained about 
his studies. Partly,’ with a smile rich in wis- 
dom and experience, “because Jeanne calls 
for reports during chamber-of-commerce 
meetings. I don’t know what phase of a sub- 
ject they will develop, but I’m sure they will 
devote considerable study to the problem be- 
fore next meeting day.” 

The fifth-graders were assigned recently 
to trace the rise of agriculture. How does 
agriculture relate to a modern home? These 
younger students have been studying the 
taming of wild animals, leading to a consider- 
ation of cows, horses, and chickens. Some de- 
cided to study soil, how it is changed by the 
wind, what part vegetation plays in saving 
the soil, and what elements must be present 
to develop a pretty grass lawn. 

Many of us older boys and girls had to wait 
until school days were a sweet memory before 
learning how and why the civic wheels go 
‘round. Why delay these necessary experi- 
ences? “Children,’’ emphasizes Mrs. Fuller, 
“already are part of life, and should not be 
forced to wait until maturity to begin feeling 
their importance and accepting their share of 
responsibilities.” Her idea has given Cat 
Canyon a community of substantial little citi- 
zens of whom any city could be proud. 
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Two Ways to Keep Walls 
of Spray Booths Clean 


“T HERE are two simple methods of treating 

j the interior of paint spray booths to facili- 
tate cleaning. One is to brush on a heavy coat 
of cheap gear grease over the walls, exhaust 
fan blades, and stack, and cover the walls 
with sheets of wrapping paper or newspaper. 
Remove these as often as they become un- 
sightly and burn them immediately. Fresh 
paper should then be applied. 

The second method is to brush on a heavy 
coat of dope made from 5 lb. gear grease, 10 
lb. Whiting, 2 large bars of yellow soap, and 1 
gal. of water. Heat the water to boiling, cut 
the soap into chips and stir until dissolved, 
add the gear grease and stir until the mixture 
is smooth, then add whiting gradually until 
the mixture is as thick as can be spread with 
a brush. Allow it to cool before applying a 
thick brush coat to the spray booth. This ma- 
terial can be washed off with hot water and 
renewed whenever necessary. This latter 
method eliminates the necessity of peeling off 
the messy papers.—R. G. W. 


Emery and Cellulose Cement 
Used for Mending Iron 


IN THE absence of special cements for 
mending iron, repairing a broken knife han- 
dle, or even patching a small leak in a hot- 
water tank, a mixture that sticks well and 
dries very hard may be prepared by adding 
powdered emery to model airplane cement or 
household cellulose cement. When using the 
mixture for filling small holes, it is best to 
apply two thin coats, each composed of equal 
parts of emery and cement, rather than one 
heavy coat. Aluminum bronzing powder may 
be used instead of emery, but the cement 
does not have quite so hard or ironlike quality 
as the emery.—F RANK A. FLOREK. 


Grass for Display Purposes 
Made by Dyeing Excelsior 


ONE grocer who needed some artificial grass 
as a background for a window display used 
excelsior or wood straw. A package of dark 
green household dye was dissolved in boiling 
hot water, and the excelsior immersed in the 
solution, stirred well with a wooden stick, and 
left for a few hours. The surplus water was 
then gently pressed out, and the excelsior 
Ss; read out thinly in a warm place to dry. It 
Siould not, however, be placed in the sun- 
licht for drying as the strong rays might 
bleach the dye. Many unusual effects may 
hb had by using other colors than green and 

nbining them.— MORRIS KATZ. 


\CTOBER, 1939 


Please mention PopuLaR SciENcE MONTHLY 


1940 RADIO. 
(ATALOG 











TE sets 


60 new Knight sets for every 
purpose—4 to 12 tubes, new- 
est features, ‘‘Air Magnet,” 
Gem-loid Dials, etc.—latest 
portables, 1-tube electric pho- 
nographs, 5, 7, 11-tube phono- 
radios—all sensational values! 


BIG PARTS 
SECTION 


15,000 radio items—everything 
in Radio in one big book! 
Parts for every purpose, tubes 
for all radios, latest books, 
tools, etc.—at lowest prices! 
Latest Test Equipment — Ri- 
der Volt-Ohmyst, etc. New- 
est Kits, diagrams and proj- 
ects. 


F NEW | HAM GEAR 


Complete Amateur Equipment 
—latest receivers, Skyrider 
‘‘Defiant,’’ etc., Rotary Beam, 
Television Equipment, all 
standard lines — at lowest 
prices Most complete Ham 
section in Radio. nvestigate 
ALLIED’S' convenient New 
Time Payment Plan! 


Nee P. A. SECTION 


completely new lines 
my : “Standard, 
“Deluxe’ ‘14 new systems, 6 
to 65 watts, new styling and 
2erformance—new **mikes,”’ 
atest recording equipment at 
lowest prices. New Time 
Payment Plan. 


BIG BARGAIN 
SECTION 


You will find the greatest val- 
ues in Radio in ALLIED’S 1940 


catalog. 
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ALLIED Radio Corporation 


833 W. Jackson Bivd., 
Dept. 7-K-O 


Chicago, Ill. 
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RECORD! 


Last winter alone “Prestone”’ 
Brand anti-freeze saw mo- 
torists through more than 24 








billion miles of trouble- 
free driving! 


(SEE PAGES 212 and 225) 





BIG MONEY BUILDING MEAD’S 


New Portable OUTBOARD 


—~ BOAT 


A FEW DAYS AT HOME! 

Buil rent yee. 50 lb. tough, durable, seaworthy 

portable Outboard Ki- Yak! Take it anywhere 

by he and i. car. Safe, leakproof, troublefree. More 

speed per horsepower, m« ore miles per getton MEAD’'S 

perfected amine ribbed, cut-to-fit construction Kit 

guarantees successful assembly quickly, aneey. oo a 

pen el ie alt y byte w 69 a ints ‘ meee oars. = 2 moto . of 
r 7. 4 -" * paddle—sail models fro oy 20 8. to 

GIVEN if you hurry . Rush tide coin for details, Gift Oars Offer. 


15S.™M ‘ket St., De 808 
MEAD GLIDERS, Chicage, USA. 


ELECTRICITY 


FROM YOUR OWN ELECTRIC PLANT 
WHEN POWER LINES FAIL 


—_ —o PLANTS furnish 
Cc “urrent same as 

nes M dels for Farms. Camps. 
<" ee ney Service 
a and Public 
r SAVE PROPERTY. and ¢ mooi ings 
of Pe Li Fa Thousands in 
alt pm Ae of the We ui \. “Or era os ~~ 
s. Water Systems all Appliances ew 
) Watts 32 and eye 

220 Volt A.C. Also C oc 

t Mar sal. Self-starting 

Ty 








g “« rtir pes. $99 an “ 
ippe 4 COMPLETE RE + TO RUN 
De 


- Ww. ONAN & SONS 


1696 A. alste Minneapolis, Minn. 














Q YOUR OWN MODELS 
. 
wild Model boats, aeroplanes, 
racing cars, plaques, maps, 
puzzles and household novelties are all easily made 
with the famous Syncro Deluxe Power Saw. Syncro 
Saws are best for fast cutting, smooth edges, efh- 
ciency and safety. Your favorite dealer handles 
Syncro Saws. See them there. 


(4 3 Models 
Deluxe Power Saw............ $12.50 


Power Saw 
Sy) necro Jr. 


Send for Catalog B 
SYNCRO DEVICES INC. 747 BEAUBIEN ST. DETROIT 
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World's Largest Pearl 


(Continued from page 105) 


Dr. Roy W. Miner, marine-life expert at the 
American Museum of Natural History, New 
York City, and other leading scientists have 
examined it and pronounced it one of the 
most interesting natural-history additions of 
recent years. 

The pearl measures nine inches in length, 
five and a half inches in breadth, and six 
inches in height. Its superlative size and 
weight make it of great scientific value, but 
its odd shade eliminates it as a jeweler’s prize. 
The largest ornamental pearl known weighs 
hardly one seventieth as much as Cobb’s and 
is valued at $45,000. At this rate, if the pearl 
found near Boligay were perfectly round, it 
would be worth more than $3,000,000! 

Of special interest to the scientists who 
have examined it are the questions: How did 
the pearl get its curious shape? How old is 
it? 

In answer nn the first query, Dr. Hilario A. 
Roxas, head of the Bureau of Science of the 
Philippine Department of Agriculture and 
Commerce, advances the theory that long ago 
a piece of brain coral was dislodged by the 
tide and carried into the shell of the giant 
South Sea clam. Then, just as an oyster 
forms a pearl by coating an irritating grain of 
sand with the lustrous material which makes 
up the smooth lining of its shell, the ciam 
enveloped the piece of coral in mother-of- 
pearl, increasing the thickness of the coating 
year after year. So huge had the pearl grown 
when it was discovered that the two halves of 
the clamshell could barely close. 

How long the creation of the pearl required 
nobody knows. One expert estimates that 
600 years were consumed in the process. He 
thinks that the clam began the slow forma- 
tion of the pearl at least two centuries be- 
fore Columbus discovered America! 


POPULAR SCIENCE 


Question Bee 


WELL, let’s see how you came out in the 
Question Bee on page 142. The list below gives 
the correct answers. Compare your results 
with it, and give yourself five points for each 
one you had right. A total score of 75 to 85 
is good; 90 or better is exceilent. 


9. b 13. ai. 
10. d 14. 18. 3 
Z.. ¢ 15. 19. 
ia. ¢ 16. 20. 
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FREE— 


CATALOGUE OF STREAMLINED 


RIFLES ano SHOTGUNS 











Every hunter and shooter and any- 
one who wants a gun should have 
our catalogue. 

Describes the livest and most in- 
genious line of sporting firearms 
and telescope sights in America, in- 
cluding our famous .22. calibre 
Model 26B—the safest rifle in the 
world, a beauty and just the thing 
for beginners. 


Use the coupon below. 


0. F. MOSSBERG & SONS INC. 


1510 St. John St., New Haven, Conn- 


| Please send free catalog 





Lever Holds Pull Chain 
Away from Table Lamp 


HIGHLY polished wooden 
NOTCH FOR tania ti 
PULL CHAIN able lamps are sometimes 
ANDPINCH marred because the pull chain 


| ITIN PLACE rubs against the finish. This PREPARED for TRAVEL 


can be avoided by holding the Motor , tuned, nee changed, . tank full. , tires 
; - ri checked—car all se or a motor trip. u ow 
chain out from the lamp with well are you equipped to find 
FLATTEN r i : your way over strange roads? 
pens, a lever made from a piece of A A’ Hull Auto Compass will 
ueapor Sluminum %" thick and % you sk ail times. Biream- 
° . y a a s. 
SCREW wide, as shown. Note that it ned abelite, enee, genuine sap- 
. ° hire bearing, built-in co sator. 
‘ = ‘is twisted a half turn and has a Only $3.95 at pour dealer. Two-piece 
r 5 ‘ model $1.95. Write for literature. 
sur @ notch in the top to hold the | ‘qu manufacturing Co., P.O. Box 246-E18, Warren, Ohio 
RivET pull chain. The lower end is 


drilled so that it can be pivoted , 
by means of a split rivet to the head of a v DEL SHIP & YACHT FI? TINGS 


laid . rhi Carved Hull Kits—Bluenose, Niagara, Swallow, Trawl- 
small screw, which has been flattened and er. Construction sets for all popular models. Model 


drilled for the purpose. Pinch the notch so the Yacht fittings, sails and spinnakers—used by leading 
. F s | model yachtsmen everywhere. 

chain will not come out.—E. J. HOBERT. We manufacture the largest and finest 

line of model fittings anywhere. Send 

20c (coin) for 44 page illustrated cata- 

log No. 15. Shows hundreds of items 


Harness Spots Conceal Bolts you Need ae ewer 
Used for Furniture Repairs 1002-8 Etowah Ave., Royal Oak, Mich. 
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IT’S MAGIC! Just out! Makes typing oncter, Den a0 ever 
. . — . . amed possible! ith MAGIC Marg . . . Locked Segment 
[N REPAIRING a piano bench that is sub- SMiFT FREEDOM » SHOCK-ABSORBERS ie egal Tae 
te iDi other Royal MAGIC Features. See dealer or write Royal Type 
ted to rough usage, I fastened the joints saleie Cosmamae Inc., Dept. D-164, 2 Park Avenue, New Vosk.. 
h 3/16” roundhead stove bolts and then NEW MAGIC* Margin ROYAL PORTABLE. 
: ” *Trade Mark Reg. U.S. Pat. Off. 

ped the heads with 14” harness ornament Rtheescechit tet is 
ts. These spots, which may be purchased 7 
" in either br tech 
m any harness shop in either ass or labaas HOBBIES FOR Y 
kel finish, merely need to have the two COMPLETE MODEL KITS 
ngs sharpened so they can then be driven Gi... RAILROADS 2 snips 

) the wood. First cover the spots with “Saf AEROPLANES 4 oe 

cloth to save the polish, and then force CHIPSHAPES canvina erst OO 107 


n in place by using a hardwood block = IDEAL AEROPLANE AND SUPPLY Co., : 


owed to fit—ELMER H. PINTER. 28 WEST 19th STREET, NEW YORK 
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e YOUR MONEY 


On Needless Oil Changes 
and Preventable Motor Wear! 


Car-Truck-Tractor Owners— 


For perfect lubrication WITHOUT 
CHANGING OIL attach *“*RECLAIMO” 
the world renown oil re-refiner—Re- 
moves Solids PLUS Moisture, Dilution 
and Acids from crankcase by Filtration 
and HEAT 


Prevents Excessive Motor Wear 
by keeping oil clean and oily indefinite- 
ly. Thousands in use, Fully guaranteed. 
See your local dealer for our free Oil 
Facts, or write to:— 


RECLAIMO MFG. CO., 


2306 Desk 10, 


North . 
Western Chicago, 
Ilinois 


Avenue 
"Oil Does Not 


RECLAIMO i! Does Not 


U.S.BUREAU OF 
STANDARDS 


"MAKE | EXTRA MONEY AT HOME 


With our superior Rubber Molds you can make fast-selling compo- 
sition novelties and earn enormous profits. We supply complete 
instructions and all materials needed. Send 10c today for illustrated 
24-page book giving al! details of this fascinating business. 


STEWART’S STUDIO, Dept. PS-10, 2927 Wilcox St., Chicago, Ill. 


WO DERNIZE 


Ove srhead garage door hardware quay for anyone to iagtall on old 

rs or new ones. Heavy steel rings do the work. Closes 
weathertight Fingertip operation. Troubie free. C omplete with 
instructions. Free circular. Agents wanted. 


WILKIE, INDEPENDENCE, MISSOURI 





FREE TRAILER PARTS CATALOG | 


We'll save you money on—axles, springs, wheels, coup- 

lers, windows, sinks, water pumps, brakes, refrigera- 

tors, beds, lamps, inside pn gow é6v lamps, furniture, 

: everythin. eC x: disc ount to mfrs. NAT 1ONAL 

TRAILER Te 0. Successors to Kar-A-Van 

Complete Plans and Industries, Inc $3 714 W. Wisconsin Ave., 
Buildvug Instre. tions, [0c Mitwaukee, Wis 








NOW ONLY REAL ENGINE VALUE 
va —_ Over 7,000 GHQ Gas Engine Kits 
were sold at $8.50. Over 10,000 sold 
last year. Now is your chance to buy 
the New Improved kit for $5.00. Ab- 
solutely complete with coil, plug, ete. 1/5 
H.P. All parts guaranteed. For boats, 
planes etc, Send only $1. Shipped Exp. 
Coll. for balance same day. Send 3¢ for new 
12 page illustrated catalog. Dealers write. 
All parts finished. ONLY A SCREWDRIVER NEEDED. 
Average assembly time 30 minutes, DEALERS WRITE. 


GHQ MOTORS, 40S East 21 St., New York, N.Y. 











Se £7 LT Gn Gh “Ge. 


BUILD YOUR OWN \ 
RAILROAD! 
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Coe \\VLL 
Pi ROADING 


The fun of creating and building a 
model railroad system and B 

cit - of operating it are two 

sasone why you should get 

= this fascinating new 

’ away! Send for free 

booklet foe h tells why you'll like 

it and explains how easy it is to get 

started. A 75c car plan drawing is ine 

cluded free—write for yours today! 


SCALE-MODELS, Inc. 
Wabash Ave.,Chicago.11, 
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Uncle Sam Arms 
(Continued from page 59) 


my’s main naval force to harass the coast. 

To take a more unlikely but conceivable 
possibility, suppose an alliance of powers 
simultaneously attacked both coasts of Amer- 
ica. It would take the full force of our battle 
fleet to engage and destroy one of the enemy 
fleets. This accomplished, our fleet could 
transit the Canal and cope with the enemy 
in the other ocean—but in the meantime, the 
Army must hold the coastline there and, 
strengthened by the new defense program, it 
will be equal to the mission. 

Still the Navy remains our first line of de- 
fense. Alone among the world’s great na- 
tions, the United States is safe from mass 
attack by air or by land so long as its fleet 
commands its waters. And the Navy’s $800,- 
000,000 share of the new armament program 
well fits it for the task. 

Already the steel is being fabricated for 
two giant 45,000-ton battleships, long talked 
about and now to become actualities—the 
Iowa and New Jersey. Heading” a list of 
twenty-three war vessels whose construction 
is to start this year, they will be the world’s 
largest and most powerful warships. By way 
of comparison, either the Iowa or the New 
Jersey would have the speed and gun power 
to overtake Britain’s 42,100-ton battle cruiser 
Hood, the biggest man-of-war afloat today, 
and blow it out of the water. 

Other naval funds just voted will continue 
work cn vessels started in earlier programs, 
which are now commencing to show large- 
scale results. Major warships that soon will 
join the fleet include the 14,/00-ton aircraft 
carrier Wasp and the 10,000-ton cruiser 
Helena. Next spring will see the launching of 
the 35,000-ton battleship North Carolina, one 
of six of her class under construction—the 
first capital ships we have built in fifteen 
years. 

Funds for 500 new naval planes will also 
augment the Navy’s squadrons of carrier 
planes, and of the mighty four-engined craft 
that have taken over scouting and patrol 
duties from the Navy’s destroyers in recent 
years. Operating from coastal bases or from 
an attendant ‘mother ship,” these long-range 
patrol bombers have entirely made over the 
modern conception of a naval base. Even the 
tiniest coral atoll becomes as formidable as a 
fortress bristling with guns, when “fortified” 
by dredging an entrance channel into its la- 
goon for the big planes’ tender. 

Thus, seldom-heard names like Palmyra Is- 
land and Johnston Island appear in a $63,- 
000,000 program, now under way, to create 

(Continued on page 232) 
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How to Bore Long Holes 
Accurately by Hand 


HEN power tools are not available, 

comparatively long holes can be bored 
accurately through the center of table lamps 
and the like by the following method: Square 
the work as perfectly as possible with a plane 
and center each end accurately. Start the bit 
in one end, place the head of the brace against 
the body, and hold the work in front with the 
other hand. The bit is now given two full 
turns, after which the work is allowed to turn 
in the left hand for one quarter of a turn. The 
bit is turned another two full turns, then an- 
other quarter turn is given the piece. This is 
kept up until the bit has gone about halfway 
through. It is then withdrawn, and the hole is 
bored into the opposite end in the same way. 
In many cases the holes will meet squarely, 
but if they do not, a long rat-tail file may be 
used to straighten them out with a few good 
strokes.—HAROLD ENGLISH. 


Fireproofing Sawdust for Use 
as an Insulating Material 


SAWDUST, if available in large quantities, is 
sometimes used for heat insulation by pack- 
ing it in the walls of a barn, shop, or other 
building where better and more expensive 
insulation is not warranted. It must, how- 
ever, be-properly prepared. For fireproofing, 
it is customary to add 5 lb. monoammonium 
phosphate and 5 lb. borax to every 100 lb. of 
the dry sawdust. To prevent decay and dis- 
courage insects, 3 lb. of sodium fluoride are 
added. Dampening the sawdust before the 
chemicals are mixed in will make the task 
less dusty, but the final mixture should be ab- 
solutely dry before it is packed in the walls, 
and the walls also must be of such a type that 
there is no possibility that the sawdust will 
become wet, which would be quite dangerous. 
Mix the sawdust and chemicals by repeated 
shoveling and stirring, or use a concrete 
mixer if one is available.—K. T. B. 


Key Handles Dipped in Color 
for Easy Identification 


[F SEVERAL keys of somewhat similar ap- 
irance are carried, time can be saved in 
iecting the proper one for any lock by color- 
ng the top part or handle of each a different 
rr. Merely dip the end in colored enamel 
lacquer and let it dry. The keys can be 
nore quickly identified by their colors than by 
fling notches or using other common methods 
marking them.—L. F. W. PARKS. 
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AMAZING POWER for mode! 


iP planes, model boats, model cars. 


Uncle Sam Arms 
(Continued from page 230) 


new naval air bases and expand existing ones. 
These pin points of land in mid-Pacific will 
form links in a far-flung patrol line, together 
with Hawaii, Midway Island, and Kodiak, 

MODEL D, $12.50 Light-weight champions in power and Alaska. 

Features: Transparent pe en ni a a On the Atlantic side of the Panama Canal, 

Fuel Tank, Improved of model gasoline motors. Prices include strategically flanking the approach from Eu- 

Needle Valve, Chrome $21.50. Model. G, "$18.50" Model M rope, lies our island territory of Puerto Rico 

Mclybdenum Crank- (Marine),$16.50. Model D, $12.50.Every —defenseless for many a decade. A $30,000,- 

shaft. motor guoranteed. Weight,bare,675.cz. 000 program just begun will transform it into 
Write Dept. 5, Junior Motors Corp., 2545 N. Broad St., Phila., Pa. a “Hawaii of the Atlantic” to guard the Canal. 
Plans include a huge $1,800,000 dry dock 
He for ‘“‘servicing” fighting ships, and a 
$9,000,000 patrol-plane base, at San Juan har- 
bor; a $9,000,000 Army air base; and a garri- 
son of 9,000 Army men fully equipped with 
coast-defense artillery. 

Side by side with these martial moves, an- 


100X  Aseneaenaae ad. TELESCOPE other kind of preparedness program, no less 


vital to our defense, goes forward. In Akron 


COMPLETE LENS KIT only $1-95 Ohio, for example, a leading maker of auto 


Make your own high powered telescope in one evening of easy . s Shit & , eo . Tay 
work. All optical parts completely finished for 6 ft. long re- tires is filling a $185,000 Army contract for 


fracting telescope. Kit contains 3” diameter 75” F.L. ground and ¢ Iew YV Pan 7 
polished objective lens and 2 astronomical eyepieces 50X and gas masks. A New York manufacturer of 


100X. Here is your chance to own a high powered telescope printing presses is turning out recoil mechan- 
and study the mountains and craters on the moon, the ringed r soon . . 
panes Saturn, the moons of et, — east, ae Renee isms for antiaircraft guns. It sounds like 
of other interesting sights. Complete kit with fu irections - ¥ . at 
for mounting. only $1.95 postpaid. Send money order now for 1917, when all the resources of industry were 
ee eee drafted to supply munitions. And it is—with 
BROWNSCOPE CO. Dept. 610 5W. 27th St,NewYork | 2 disrerence 


PAINT RIPING TOOL ONLY This time we won't be caught unprepared. 
The Army’s secret files at Washington list 
Stripes add beauty to 10,000 manufacturers who have volunteered 
every painted article to codperate in time of war—and what they 
With this new low priced tool, you can now do can make, from mess kits to howitzer shells. 
professional striping—on furniture, autos. mod- ‘ . 
els, tiled walls. toys, boats Most of the items can be put into mass pro- 
—and all |! rorks : ; i 
rn ny Tool uses paint. enamel, ac- | duction at short notice. But there are just 
workshops, garuses.furniturestores, ete, Larg: | fifty-five “critical” articles so hard to make, 
er commercial models described in | ure.) ss . 
Send only $1.00 for complete tool with eravity feed or requiring such special tools, that they could 
operating instructions, ete. Sold on Money back | be turned out in quantity only after heart- 
Guarantee. Write today for free literature. breaking delays 
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When W riting Advertisers critical of these supplies with a hand-picked 
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A FREE ENCYCLOPEDIA 
ON SOUND EQUIPMENT! 


SHOWS YOU How to Choose the Right 
Sound System for ANY Location! Just 
measure the auditorium and look in the 
book. It tells you what amplifier you 
need—and how many speakers, of what 
kind, and where to place them! 

TIME PAYMENTS! 15 DAY TRIAL! 
MONEY BACK GUARANTEE! FULLY 
LICENSED! LOWEST PRICES! NO 
SOLDERING (everything plugs together)! 


GOMERY WARD 


\9 GREAT MAIL ORDER HOUSES—MORE THAN G00 RETAIL STORES 
MONTGOMERY WARD & CO. 
Dept.PS-31, Chicago, Illinois 

Please RUSH me your FREE Sound 
Equipment Catalog 


Name 














The HOME 
CHEMIST 


A new book which shows how 

to set up and operate an inex- 

pensive home laboratory with 
odds and ends of material available in every 
home. Many thrilling, practical, useful exper- 
iments and tests, entertaining, instructive, val- 
uable, pointing the way to research and new 
discoveries. Many diagrams and illustrations. 
Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY, Dept. 109 
353 Fourth Ave. New York, N. Y. 














SHIP MODEL 
MAKING 


New book shows how to make any 
model. Shows the short cuts, kinks, 
time-saving methods of experts. Com- 
plete plans for gorgeous galleon, clip- 
per ship, etc. Almost 100 illustrations. 
Full cloth bound $1.00. Popular Science 
Monthly, Dept. 109, 353 Fourth Ave., 
New York. 








NEW KIND OF MAN’ 
The new sensation in men’s shoes — The 
hippewa Clipper. It zips on and off ina 
fty”’. Now is the right time to get into 
dignified and highly profitable shoe 
siness of your own with this fast 
er, and a complete line of almost 250 styles of 
ess, work and sports shoes. Prices as low as 
98 a pair. Free 10-second demonstrator sells 
er-comfort air-cushion shoes like magic. 
Sales division for manufacturer estab- 
hed 36 years wants salesmen. No ex- 
rience needed. Write for complete 
es kit. It’s free! 


ICTOR THOMAS SHOE CO. 
3 No. Clark St., Desk N, Chicago, Ill. 





IF ONLY THOUSANDS OF 


SKINNY MEN Knew 
THIS SIMPLE SECRET 











Posed by 2 
Prof essiona 
models 


10 to 25 LBS., NEW PEP 
GAINED QUICK WITH 
IRONIZED YEAST TABLETS 


T used to be thought that many people were just 

naturally skinny, puny and nervous. But today 
that idea has been proved untrue in great numbers of 
cases. Thousands of thin, tired, rundown people have 
gained new naturally good-looking pounds, normal 
health and pep, new friends and enjoyment in life— 
with the aid of the Vitamin B and iron in these amaz- 
ing little Ironized Yeast tablets. 


- ° . 
Why so many build up quick 
You see, scientists have discovered that today many people are 
underweight, rundown, often tired and jittery, simply because they 
don’t get sufficient Vitamin B and iron from their daily food. 
Without enough of these two vital substances you may lack appetite 
and not get the most body-building good out of what you eat. 
Now you get these exact missing substances in these scientifically 
prepared, easy-to-take little Ironized Yeast tablets. That’s the 
secret of why with their aid thousands of men and women have put 
on 10 to 25 pounds of much-needed, naturally attractive flesh— 
gained normal health and pep, become much more popular and 
sought-after—often in just a few weeks! 


Make this money-back test 


Get Tronized Yeast tablets from your druggist today. If with the 
first package you don’t eat better and FEEL better, with much more 
strength and pep—if you're not convinced that Tronized Yeast will 
give you the new normally attractive pounds, new energy and life 
you've longed for, the price of this first package promptly refunded 
by the Ironized Yeast Co., Atlanta, Ga, 

But just one warning! Due to the success of Irotitaed Yeast, 
cheap, inferior substitutes have sprung up. Of course inferior 
substitutes do not give thegygame results. So always insist on genu- 
ine Ironized Yeast. Look for “TY” stamped on each tablet. 


° . ~ 

Special offer! 4 
To start thousands building up their health right away, we make 
this special offer. Purchase a package of Ironized) Yeast tablets at 
once, cut out the seal on the hox and mail it to us*with a clipping 
of this paragraph. We will send you a fascinating book on health, 
“Facts About Your Body.’? Remember, results with the first pack- 
age—or money refunded, At all druggists. Ironized Yeast Co., Inc., 
Dept. 4510, Atlanta, Ga. ._._._-_—_. 


TUNE IN ON JOHN J. ANTHONY’S GOOD WILL HOUR. 


See your local newspaper for exact time and station, 


OCTOBER, 1939 Please mention PoruLtar Science MONTHLY whep writing to advertisers 233 


2? 








PERSONAL 


Are you the wise, far- 
sighted type that can 
smile while others boil? 
You are...and you can... 
if you use “Prestone” 
Brand anti-freeze. It does 
not boil away. Contains 
NO alcohol...No glycerine. 


(SEE PAGES 212 and 225) 




















Chemical Catalog FREE 


i 40 Big Bargain Pages 


> Of Laboratory Supplies, Apparatus, 

_ Chemicals, Scientific Books, Tele- 

scopes, Microscopes, Biological Needs. 

Salle.“ Seve Money! Buy direct. Send Now. It’s) 

, g FREE. Full of Bargains & valuable infor J 
mation. 

J.H. WINN MFG. CO., Dept. 110, 124 W. 23 St., WY 





4 cennthcendenteninaineeeet | 
Laboratory Apparatus and Glassware 
Send 3¢ for Catalog CP1 


Dept. M25 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 











CHEMISTRY 
BOOK 


Big valuable handbook—FREE—listing thousands of chemicals, ap- 
paratus, microscopes, a laboratory supplies. Items as low as 5c. Com- 
plete chemicals an es for chemistry article in this issue of 
Popular Science ook and special offer. Send 3c for postage. 


KEMKIT SCIENTIFIC CORP. 
397F Bridge St. Brooklyn, N. Y. 








Uncle Sam Arms 
(Continued from page 232) 


sable for the alloy steel of guns, armor, and 
munition-plant tools, manganese and chro- 
mium are among the few but vital war com- 
modities that we must import. Others that 
we lack within our borders include tin and 
rubber. In time of war we might not be able 
to get them readily, if at all. So we are going 
to buy huge stocks of them now, and store 
them on Army and Navy reservations—to be 
rationed out only in national emergency. 

And these are just the high lights of a vast 
defense program whose all-embracing scope 
may be gauged by two final examples. 

By surveying a ‘short cut to Asia,” unused 
by ships today because of its dangerous and 
uncharted passages through the Aleutian Is- 
lands off Alaska, the U. S. Coast and Geodetic 
Survey will open the great-circle route to 
American naval operations. 

At the opposite end of the globe, an official 
U. S. Government expedition to Antarctica 
will stake out American claims to areas that 
may some day become naval air bases—and 
extend the Monroe Doctrine against encroach- 
ment by foreign powers, in the Western 
Hemisphere. clear to the pole! 

Thus, from the Arctic to the Antarctic, 
Uncle Sam serves notice, ‘‘No Trespassing.”’ 
He speaks softly, as is his custom, but in 
these troubled days he finds it wise to carry 
a whopping big stick. 


Nature: Master Chemist 


(Continued from page 199) 


bark from a small branch of half-inch di- 
ameter. Apply a drop of strong sulphuric 
acid to the inner side of the bark, and to the 
outer side of the woody branch. In a few 
minutes, small red flecks will appear. This 
indicates the presence of a compound called 
salicin, which has been used in medicine as 
a tonic. It is one of the many products that 
nature’s laboratory manufactures from car- 
bon dioxide and water. 

Not all the substances in a plant come 
from these sources, however. The magnesium 
in chlorophyll is drawn up through the roots, 
from the soil. Other elements, including 
potassium and manganese, are likewise ob- 
tained through the roots. 

A banana stalk is extremely rich in potas- 
sium. Take a small piece of the tough skin 
from the end of a banana, place it in a loop 
of platinum or nichrome wire, and hold it in 
the blue Bunsen flame. Soon burning to ash, 
it tinges the flame with a violet color, a char- 
acteristic property of potassium compounds. 
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AMAZING NEW PRINCIPLE! 


The G AS MASTER economizer is a new discovery and 
entirely different! 
acuum line intocarburetor 
talled in one minute! 
ation and more mileage. 
MONEY BACK GUARANTEE: The Gas Master has proven so suc- 


ful that we guarantee your 


Gives your car new pep, faster accel- 


and running expense 
FREE to all AGENTS For intre oat icing the GAS MASTER we 
give all agents a special free off 
suse of its sensational pe rel ance and low attractive price Pat. No 
our agents report unusual success and V 2 as 


G & M Mfg. Industries 






OPERATES ON 


It automatically injects air thru 
— produces a perfect firin 1 mixture. 


»y back if it does not save 
Price $1 75 Px »stpaid. 





1g profit rite us. 


Gan. 3 2161 N. Farwell, Milwaukee, Wis. 











$100 


POSTPAID 


or Canada 









paint and brush, 
eyes, and complete illustrated step-by-step instructions 
will be sent for only $1.00 postpaid in the United States 
Get started in this new Hobby NOW. It’s 
easy with this new 


POPULAR SCIENCE MONTHLY Dept. 109 
353 Fourth Ave. 


SIX SCOTTIES 
TO WHITTLE 


A brand new Kit contain- 
ing material for whittling 
SIX interesting little 
Scottie dogs, each in dif- 
ferent characteristic pose. 
Each Scottie is about 2 
inches long and the six 
wood blocks supplied, are 
ready cut to the correct out- 
line. Nothing else needed but 
a pocketknife. Complete Kit 
containing 6 shaped blocks, 
pocket sharpening stone, material for 


Kit. 


New York, N. Y. 
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MUST BE CRAZY 
TO GIVE AWAY 
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PARENTS!...TYPING CAN IM- 
PROVE THAT CHILD’S MARKS 





Prominent educators say $ 
typing improves marks... 
encourages neatness... 
aids expression.Give your 
child a better start in life 
with a Speedline Corona. 
“Eight year olds” learn to 
type easily...and benefit 
by it all their lives. Mail 


SPEEDLINE 
pean sone. mest CORONA 


L C SMITH & CORONA TYPEWRITERS INC 
Desk 10, 721 E. Washington Street, Syracuse, New York 
Please send me free folder describing Speedline Coronas. 


00 A WEEK TO 
OWN A CORONA 


Plus small down payment 


FREE DEMONSTRATION 
AT ALL DEALERS 





Name 





Address 





City State 


Build Trains, Autos, Airplanes, Gas Models, 
Ships | 
Etc., Etc. er ee 


Our stock of more than a million articles is America’s chief 
source of supply for craftsmen and modelbuilders. Many low 
priced C-D quality Kits by the master model designers. Pas- 
senger loco 50c (left), Switcher (right) 50c, 27 diff. freight cars, 
nn aapeiapaeageraesonscussmayps- ea. 10c. F11C-2 Airplane 

(left), 85c, 3 Foreign race * 
cars. 3 Indianapolis win- 

ners, ea. 10c, famous Cleveland Cloud- 
ster Gas Model (right), complete ex- 
cept Power Unit, only $2.50. Add 15c for packing 
and postage toall orders under$1.50, or part of ship- 
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Rush 10c for Big Super Catalog { 
Illustrates and describes thousands of items— 
kits, suppiles and parts for model Airplanes, RR, ment deducted. Thousands of 
Ships, Autos, and just about everything for other items—including Cam- 
hob yists. Nothing else like it anywhere. Big er eras, Archery Sets, Ships, 





than any dozen similar catalogs combined. No Gas Engines 5 Gas Driven Min- 
model builder or homecraftsman should be with- iature Race Cars, Hard toGet 
out it. Hardware, Toolsand Supplies 








of everything imaginable for 
hobby projects. 





Cleveland Model & Supply Co., Inc. 4508-C77 Lorain Ave., Cleveland, Ohio 














~ CRAZY, NOTWING!~NEARLY 









EVERY 20-SHAVE SAMPLE 





Lambert Pharmacal Co., 
free and postpaid your large sample tube of 1 










(T'S THE LATHER! 24 QUARTS 
IN THE REGULAR TUBE-ENOUGH 
FOR 3 FULL MONTHS~ SO RICH 
(T REALLY WHISKERS 
AND SOOTHING!~WELL, TAKE 
TUBE AND SEE FoR YOURSELE 


— THAT SAMPLE TUBE 
SURE MADE A CUSTOMER 
OUT OF ME— SMOOTHEST 

SHAVE I'VE EVER HAD— 


—AND DON'T FORGET But, 








ONE WEEK LATER 


20 SHAVES FREE 


Dept. 89, St. Louis, Mo. Please send me 
Listerine Shaving 
































THE Cream; 0 Listerine Brushless Cream. (Check whichever is desired.) 
COU PON Name Address 
City State ee 
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POWER 
FOR ONLY 


all the marvelous thrills of 
viewing Nature’s wonders can be 
yours at a price within your means. 
This fine quality 425-power Wollensak 
Microscope reveals to your startled 
eyes thousands of Nature's hidden life 
forms—some of rare, gorgeous beauty, 
others monstrous and horrid. You see 
them in sharp detail—clearly, impres- 
sively detined. Magnifies from 100 to 
125 diameters, in steps of 25. A life- 
time of use for only Also 150- 
power at $14.50. At stores or direct, 
postpaid (or C.O.D.). 


WRITE FOR FREE BOOK! 


yA | 


@ Now 


$20 





Build this 


Smith Compressor 


We will furnish complete 
instructions with a 


Smith Compressor Head and Accessories 


With a Ford Motor and shop facilities you can 
easily assemble a Smith Air Compressor. You'll 
have a smooth performing, efficient compres- 
sor. Sixty cubic feet a minute capacity—all 
the power you'll need to operate rock drills 
and paving breakers. Here’s a way to save 
money. Write for complete information. 


GORDON SMITH & CO. Inc. 


405 College St., Bowling Green, Ky. 


FREE BOOKLET 
ON MICROSCOPY 


You'll enjoy Microscopy as a pers 
hobby. Free booklet « 


Also de scribes Bausch 











onal 
how to begin 
& Lomb Amateur 


Microscopes ($14.50 up Write today 





NEW STREAMLINE BENJAMIN ‘AIR _RIFLES 
WITH LEVER 222 
HAND PUMP 


BENJAMIN -. 


HARD ACCURATE Sti SHOOTING wien CHAMBERED AIR 


You can use new m JAMIN AIR RIFLE WITH LEVER HAND 
PuMP aig ow for practice eg er just plinking around the house or 
ing, fishing, lowest cost. Shooting force is adjust- 
able depending on AIR PRESSURE aa maximum —— —_ — 
racy-—will penetrate to 1°’. Hair trigger firing without lunge or oil. 
Single Shot BB $7 Repeater 8B 33 oo. Rified Cal. 22 or: 177 Single S Shot 
-50. Ask your d all about them or write for 
ets and blu nts FREE if requested. We also make a complete 
MIN AIR PISTOLS for target and small a gome. WRITE Topay. 


tare 
line of BENJA 
BENJAMIN AIR RIFLE CO., Ses ma 1ON ST., Louis, MO., U. 


1WORLD'S LOWEST PRICED 
ADDING MACHINE VEST POCKET SIZE 


FREE TRIAL 

GUARANTEED ACCURATE. Not a $950 
toy. Operates with only a finger flick ‘ONLY 2 
Adds, subtracts, multiplies, divides, TOTAL COST 
Counts up to a million Pp ays for itself SEND NO 
over and « ver. Ideal Gift—for Business, MONEY 
ines ome Ts ax and School use. MONEY BACK G U |AR- 

nar a 2 am 2 one seaeeee Pay postman only $2.5 lus 
pos sh if outside U.S.) Money backin 10: jays 
t not ‘Gelighted. AGENTS wRi 

CALeULATGR MACHINE COMPANY Mfr 

DEPT. 410, P. 0. BOX 1118 CHICAGO, ILLINOIS 
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Testing Your Microscope 
With Diatoms 


(Continued from page 193) 


piece of tissue or lintless cloth. Then do not 
touch the glass surface with anything but 
tweezers. 

Although Canada balsam can be used for 
mounting diatoms, its index of refraction is 
so near that of the specimens that maximum 
detail is not easy to obtain. There are special 
mounting media made for diatom work. You 
might, for experiment, try such media as 
clear lacquer and liquid petrolatum. 

If the diatoms have been strewn on the 
cover glass, the water must be permitted to 
evaporate before the mounting medium is 
added. Place a bell jar over the specimen un- 
til the water has evaporated and the diatoms 
are thoroughly dry. Then let a drop of the 
mounting medium fall on the cover glass. 
Place a tiny drop of the medium in the center 
of the slide, and bring it down into contact 
with the cover glass. Turn the slide over, and 
press the glass carefully into place. If you 
are going to use an oil-immersion lens, use a 
very thin cover glass such as No. 1. 

For slides on which the diatoms are ar- 
ranged in patterns, prepare a thin solution of 
gelatin, which you can buy in sheet form at 
any drug store, and add an equal amount of 
acetic acid. Ordinary mucilage can be used, 
if desired. With a dissecting needle or tooth- 
pick, spread a very thin film of the adhesive 
on the center of a clean slide, and let it dry. 
Put the slide under a dissecting microscope 
or on the stage of an ordinary instrument set 
for a fairly low power. With the single- 
bristle brush, transfer the diatoms one at a 
time to the gelatin-coated surface. When a 
diatom is in position, breathe gently on the 
slide. This moistens the mucilage or gelatin 
and makes the diatom stick to it. When the 
arrangement is complete, add the mounting 
medium and cover glass in the usual way. 
Use broken bits of cover glass to prevent the 
diatoms from being crushed. 

For single diatoms or a few in a group, 4a 
guide ring is desirable, so you can find the 
specimens on the slide without a lot of hunt- 
ing. If you have a turntable, place the slide 
on it after the gelatin has been applied, and 
with blue, red, or other bright-hued water 
color, draw a ring on the slide. Make the ring 
as small as possible. Then place the diatoms 
inside this ring. 

Label all diatom slides so they can be 
identified with reference to the place where 
the specimens were found. In this way, you 
can build up a sort of “diatom directory” of 
your neighborhood, and later know where to 
look for any kind you may want. 
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LIFEBOATS LOWERED AND AWAY IN 25 SECONDS AS U. S. COAST GUARD 
CUTTER ITASCA HASTENED TO RESCUE AT SEA. HEAR AND SEE THIS AND 
OTHER ADVENTURES IN SCIENCE IN FULL COLOR IN THE LATEST RELEASE OF 


POPULAR SCIENCE-ON-THE-SCREEN 


PRODUCED IN CINECOLOR BY FAIR- } 
BANKS AND CARLISLE WITH THE CO- ! 
OPERATION OF THE EDITORS OF } 
POPULAR SCIENCE MONTHLY. DIS- | 


[-] Here's my vote to bring the latest release of 
POPULAR SCIENCE-ON-THE-SCREEN to my local 


theatre. 
Name of Theatre 


Address. 
Paste on penny post card and mail today to: 


POPULAR SCIENCE MONTHLY, 353 Fourth Ave., N.Y. 


TRIBUTED BY PARAMOUNT PICTURES. 
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A nationally famous 
research organization 
has found that “Prestone” 
anti-freeze is used in more 
modern* cars than all other 


brands combined! 
*Cars up to 5 years old 
(SEE PAGES 212 and 225) 


ENGINES II Ill 


A real meney maker for farm or factory. 
Uses Cheap fuels. Pays for itself out of sav- 
ings. Costs Less to Own—Less to Operate. 















Make Money—Start a wood sawing 
a ss—turn spare timber into cash. 
or Terms— Engine and Saw Catalog. 


- 
WITTE ENGINE WORKS *RiNSAS CITY, MO. 


FALLING HAIR 

















WORRIES YOU... 





Here's grand news. The same plant juice tonic that grew 
abundant hair for famous N. Y. newspaper writer (bald for 
eurs) can now be obtained for less than two cents a treat- 
nent It’s the pure extract of the rare European mullien plant, 
Which possesses a strange secret to re-vitalize inactive scalp 
and falling hair. Now bottled under the name of Mor-Lox. Con- 
tains no aleohol A full month's supply, together with the 
original signed article that appeared in leading newspapers, 
will be sent for only S1.00——prepaid in plain wrapper. If you 
suffer from thin, or excessive falling hair, try this highly rec- 
ommended new aid for a full month and watch results 





Vitona Products Co., Dept. P 10, 220 West 42nd Street, New York City 
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CONVERSION 
UNIT COMPLETE 









2120 miles per gallon 
230 miles per hour 




















oMoto-Clutch 
. eKick Starter 
eAutomotive Brake 
Trt tip Controts 
H. P. Motor 
ow BCOUTO- BEEF of “ve onary advances "adios d bicycle 
design. Stu construction aes rut he ow far yc ou 
a » for We we rth ad $ 0) ger —. ws sunt the minutes 
it would take to go on errand Yr je | to ork « or school at 30 
M.P.H. Add it all up and you have the m« ito rize d bike you've been dreaming 
about —-SCOOTO-BIKE 
eee pe nee « orything powerful, dependable motor, finger 
> ontr de lin ox and plenty of s space to ad\ ertise your busi 
rt nore of these big features too! C convert your bicycle 
on ye RST for only $7 
ete SCOOTO.- BIKE ready to ride only $99.50 
ASK’ You R BICYCLE DEALER ABOUT St ‘OOTO-BIKE 4 Product Of 
0-SCOOT MANUFACTURING CO. 
8452 South Chicago Avenue Chicago, U.S. A* | 
| 
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A Bargain from Gus 
(Continued from page 148) 


once in a million years.’’ He bent the gas line 
away from the filter line. ‘Look!’ he said. 
“The gasoline has been pumping from the 
small hole in the tubing into another small 
hole in the return section of the filter line! 
Those two lines were tight against each other 
where they crossed. Copper is soft and the 
tubing thin, and friction wore a hole in each 
line. What made the leak hard to find was 
that the two lines were so tight together that 
they made a tight fit—hardly any of the gaso- 
line spilled out to give a fellow a clew to the 
trouble. It just happened that I thought I 
smelled raw gas. 

“That accounts for your oil-gauge trouble, 
too,” Gus explained. “The raw gas thinned 
the oil so much that the oil pump couldn't 
handle it fast enough to build up any pres- 
sure.” 

“I'll be gosh-danged!” was all that Silas 
said. 

Gus cut off the engine, replaced the leaky 
lines with new tubing, poured in six quarts of 
oil, started the engine again, and allowed it 
to idle. 

“That’s that,” he told Silas. “Guess you 
didn’t drive far enough to do any damage to 
your engine. Take a look at your oil gauge— 
it’s working all right now. Well, while we let 
that new oil circulate a bit, let’s go into the 
office and we'll fix up your bill for you.” 

Joe Clark took care of that little detail. 
When he handed the bad news across his desk 
to Silas Barnstable the old fellow looked at 
every item three times, added up the total 
twice, and found it considerably less than he 
had feared it would be. ‘‘That ain’t so bad,” 
he said at last, grudgingly. “But that odd 
thirty-five cents. ... we'll jest cut that off, 
hey ?”’ 

“No, sir; we won't!” Joe told him. “That’s 
our price—just exactly as it totals up there!” 

The old man grunted, and wrote out a 
check in his crabbed hand. Then he went 
back to the shop and climbed into his car. 

He backed it a few feet, then stopped and 
raced his engine. It ran smooth as cream. 
He saw Gus watching him, and his seamed 
face twisted into something like a smile. 
“This time,’”’ he said, “I guess mebbe I got a 
real bargain!” 


New Wood Preservative 


FREE from objectionable color and odor, 4 
new preservative is said to be applicable to 
wood without altering its ‘‘feel’’ or appear- 
ance, and without affecting subsequent finish- 
ing. The makers claim that it protects wood 
against both decay and termites. 
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- eyes are a vital link between your 
ability and the accuracy of the work you turn 
out. Insist on modern lighting at your machine 
or bench, and above all never do any wheel dress- 
ing or grinding without goggles. 

When you discover misalignment between the 
headstock and the V-ways of your lathe, see that 
the machine is perfectly level before looking else- 
where for the trouble. 

Weld splatters will not adhere to the screws of 
C-clamps used for clamping work while electric 
welding if they are protected with a coating of 
graphite and oil. 

Don’t attempt any welding on die castings, 
especially if they are of zinc alloys; the chances 
are 100 to 1 that you will find it a costly experiment. 

So many new steels and alloys are being intro- 
duced that there is no such thing today as a 
standard clearance for milling cutters. The safest 
course is to be guided by filed records of a tested 
clearance for the particular operations to be per- 
for med, 

1s a safety precaution it is important that sand 
used in bending pipe should be absolutely dry be- 
fore heat is applied. If rosin is used instead of 
sand, it should be allowed to harden thoroughly 
before proceeding. 

When drilling stainless steel, use a high-speed 
steel drill of the shortest possible length. Give 
the lips plenty of clearance and stone the edges. 
Use half the speed recommended for mild steel. 
lpply ample coolant, cool the drill after each 
hole, and avoid punch marks with small drills. 


Short Ends of Steel Stock 
Often Sold at Low Cost 


\MATEUR machinists who live in the neigh- 
hood of a steel warehouse can often obtain a 
variety of short ends of round, hexagonal, 
tubular, and eight-sided steel stock of certain 
grades for a fraction of the regular cost. Al- 
though steel wholesalers usually sell only to 
lers and manufacturers, they will often let 
their short ends go to anyone who will haul 
iy a few hundred pounds.—J. M. 
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SUPPRESSED 
KNOWLEDGE 
OF THE AGES 


What strange powers did the 
ancients possess? Where was the 


+ them to perform miracles? Were these pro- 
found secrets burned with ancient libraries, 
: or are they buried beneath crumbling Temple 
i, walls? These wise men of the past knew the 4 
4 mysteries of life, and personal power. This 
x wisdom is not lost—it is withheld from the 

mass. It is offered freely TO YOU if, with | 
: an open mind, you wish to step out of 
the rut of monotonous existence and 


MASTER YOUR LIFE. 
THIS FREE BOOK 


Man’s intolerance has at times swept his 
¥< achievements from the face of the earth, yet 
¢ secret brotherhoods have preserved this sac- 
f= red wisdom of the ages. The Rosicrucians, }} 
« one of these ancient brotherhoods, INVITE 3m 
YOU to write and secure a free copy of “The 3 
3 Secret Heritage.” It will point out how you 
may receive age-old truths. You can learn 4 
to MAKE YOUR LIFE ANEW—the 
§ fulfillment of your ideals awaits 
you. Address: 

Scribe G.D.R. 


»The Rosicrucians: 
i — AMORC — 7 
eSAN JOSE, CALIFORNIA $ 


fm: 3 The Rosicrucians are NOT a religious organization 
4 P. 





















Clymer WIND: SPAT oe 


NEW ¢ MODERN « STREAMLINED \iae 


Operated through the windshield from inside 
the car—no cogs, gears, outside mountings— 
direct, quick action focusing easily locates 
house numbers, street signs, detours. Unusu- 
ally effective in fog, rain, snow 

Easily installed, one model fits all cars! Quick- 
ly removed for use as trouble or camp light 
No other spotlight has the beauty, conven- 
ience of the new Clymer. Endorsed by trafic 
bureaus, safety councils, state officials. 

Be safe—put a Clymer Windshield Spotlight 
on your car NOW... new low price. See your 
dealer or order direct. FREE folder 
Jobbers, dealers, write for full information 
Dept. C-3 


| RB RY 00. 

Lymer 

. SPOTLIGHT COMPANY 
222 West Pico Blvd. e Los Angeles, California 


See BOAT BLUEPRINTS 





/ ooo sand full size paper patterns. Wide 
—— ae a 











| selection—designed by Naval Archi- 
/} tect. Low prices. Send 10c (coin) 
for illustrated catalog. 


Cleveland Boat Blueprint Co. 
Station A-33 Cleveland, Ohio 


512 


PAGES 
16,000 
ITEMS 


GUNSMITHING ©: PRorit: 


World's Greatest Gun Catalog! 
Stoeger's 1940 Edition Only complete gun 
tool section fo: amatéi: and professional 
Finest hand toots All American — most import. 
ed Guns, Accessories. LATEST REVISIONS & 
PRICES Ballistics, Restocking, Reloading Ali 
Gun Parts, Stocks, Barrels, Targets. Shooter's 
Articies, etc Send a Dollar Bill, check, coin. 


6,000 
@.0 oF stamps for this 512 Page Volume PICTURES 


STOEGER ARMS CORP. 


507 FIFTH AVE. (ot 42nd St.) NEW YORK, N. Y. 
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ON DAY 


HOSPITALIZATION 
PLAN. “3 HOSPITAL AND 


PAYS UP TO SURCICAL FEES 


Learn how hospital and surgical bills are paid for 
every member of your family, in case of sickness 
or accident, for trifling cost. Plan permits you to 


go to any hospital in PAYS UP TO 


U. S., select own sur- 
geon. Even provides for 
Confinement expenses: 150 Hospital Bills 
No medical examination 
required. 150 Surgical Fees 
$9Q Sanatorium 
$20 Operating Room 
No agents will call. 10 X-R 
-Mays 
MAIL TODAY 
23.000 people go to hospitals every day. 


WORTH AMERICAN MUTUAL LIFE CORP., Dept. PS, Wilmingten, Delaware 
Please send, without obligation, complete information 3c A Day Hos- 
pitalization Plan. 


Name — 
Address—— a a 
City = ——————— 
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FREE TRIAL OFFER 


NEW REMINGTON DELUXE NOISELESS PORTABLE! 
a AS LITTLE AS 


This coupon brings 
complete details— 
without obligation. 
































A DAY 


The New Famous Remington 


Deluxe Noiseless Portable that 

Ce speaks in a whisper, is yours 

~ for as little as llc a day. 

Brand new Standard key- 

boar Automatic ribbon reverse. Variable line spacer. Touch 
regulator and all the conveniences of the finest portable ever 
t. PLUS the NOISELESS feature. Act now. Send coupon 


bu 
TODAY for details, 
You don’t RISK a Penny 


We will send you the Remington Deluxe Noiseless Portable 
for 1 ! free trial If you are not entirely satisfied, 


t back We pay all shipping charges. 


FREE Typing Booklet, Special Carrying Case 
You receive FREE a complete simplified booklet on Touch 
Typing prepared by expert A handsome sturdy carrying 


t No obligation. Mail coupon for full details 


ell me 1 l e Trial of a new 
Remington Noiseless Portable, including Carrying Case and Free 
Typing Course n terms as low as lite a day. Send Catalogue. 

PTUTITTTTIT TILT TILT TTT TTT TTT TT Tir 
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Long Glued Work Wrapped 
with Heavy Rubber Band 


WHEN Suitable clamps are not available for 
difficult gluing jobs, such as gluing long lami- 
nated spars, a heavy rubber band cut from an 
old inner tube may be used. The band is cut 
in a continuous strip about 1” wide around the 
circumference of the tube. Rubber has an ad- 
vantage over other binding materials in that 
there is very little tendency for the glue to 
stick to it—R. J. HEINEN. 


Push-Pull Switch Gives 
Safe Control of Saw 


RECENTLY when the sleeve of my jacket be- 
came caught in a small circular saw, I was 
more than thankful to be able to shut off the 
power instantly by throwing the switch with 
my knee. 

This was possible only because I had 
previously installed a push-pull switch on the 
left front leg of the saw table at a height level 
with my knee. A 110-volt switch of this type 
can be obtained from electrical dealers; I 
bought mine from a mail-order house for 
twenty-nine cents. Only a few minutes are 
required to install it, and it provides a very 
convenient way to control the motor when 
an emergency arises.—H. M. 


Emery-Treated Leather Strop 
Gives Keen Edge to Tools 


NO MATTER how keen an edge is obtained on 
a knife, plane iron, chisel, or other tool by 
using an oilstone or hone, it can be improved 
with a strop prepared as follows: Cut sole 
leather of the size desired, soak the fibrous 
side in water, scrape it to loosen the fibers, 
and sprinkle with emery dust. Shoe-polishing 
cream or lanolin is then spread on and mixed 
with more emery dust. Work this in until it 
presents a smooth surface, allow it to dry, 
and then dust on more emery to improve the 
cutting quality. Grain sizes as large as No. 
240 give good results, but smaller sizes are 
to be preferred.—H. GRUBBS. 


Drill Chuck Serves as Gauge 


IF NO drill gauge is available and it is neces- 
sary to choose a drill the same size as a cer- 
tain bolt or pin, the drill chuck will serve 
roughly as a gauge. Open it enough to admit 
the bolt or pin, then select a drill that will 
just fit into it—S. J. G. 
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On the following pages is the amazing story of the world’s 


greatest organization of home workshop clubs . . . what it 


plans to do ...and how you can share in its activities 
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MOUNT VERNON 
(N. Y.) Homecrafters 
hold a father-and-son 
night to watch a demon- 
stration in the basement 
shop of John Stevenson 


AUTO ENGINE MODEL 


made by Robert Geo- 
ghegan, of New York. Al- 
though it looks realistic, 
all parts are formed of 
cardboard except for a 
few small pieces of wire 


1939-1 940 Plans Include 


Demonstrations of Tools 
and Materials, Movies, 
Exhibitions, Contests, 


and Interclub Meetings 
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NATION-WIDE FATHER- 


New Season for | 
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GROUP of men and boys gath- 
ered in a basement work- 
shop several weeks ago to 
witness a demonstration of 

woodworking power tools. The men 
were the members of the Mount Ver- 
non (N.Y.) Homecrafters Club, and 
the meeting was the first in a series of 
father-and-son nights to be sponsored by 
clubs affiliated with the National Home- 
workshop Guild. 

In nearly 400 towns and cities throughout 
the United States and Canada this month, 
home workshop club members will bring 
their sons to meetings that have been espe- 
cially arranged to interest the younger gen- 
eration. These sessions are the opening gun 
in the 1939-1940 program schedule. 

During the coming months the clubs will 
hold exhibitions, conduct contests, arrange 
demonstrations of home workshop equip- 
ment and supplies, show industrial movies, 
visit neighboring clubs, and in many similar 
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AND-SON NIGHTS START 


Home Workshop Club 
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DOLL HOUSE BUILT BY 
George Hermann, presi- 
dent of Mount Vernon club 


LINCOLN (NEBR.) CLUB members, 
who visited two home workshops and a 
factory one night, are shown at right 


ways help their members to enjoy their hob- 
by, and at the same time stimulate interest 
among other men and women. 

The Inland Homeworkshop Club of Spo- 
kane, Wash., will codperate with the Federal 
Art Center this fall to promote a city-wide 
craft show. Plans are also under way for a 
joint meeting of several clubs to be held in 
the miniature theatre of C. W. Talbot, presi- 
dent, who will entertain with magic. 

R. E. Wade, manual training instructor, 
has been engaged by the Alliance (Ohio) 
Homeworkshop Club to give a series of 
demonstrations on the uses of hand and 
power tools. Several members are making 
their own power tools. 

A moving picture about plywood, “Your 
Home Built in a Day,’ was shown to the 
Town Hall Homeworkshop Club, Ottawa, Ill. 
... The Bison Homeworkshop Guild, Buffalo, 
V.Y., is issuing a monthly bulletin entitled 
“Shavings.” The editors are Theodore Rob- 
erts and A. L. Flower ...C. E. Lehman 
demonstrated wood finishing before the Gem 
City Homeworkshop Club, Dayton, Ohio. 
Fourteen members attended ... Attendance 
it meetings of the South Shore Homework- 
shop Club, Quincy, Mass., has increased con- 
siderably since a revised schedule has been 
put into practice. Members work on their 
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2ST MCAT 





MINIATURE CLOCKS 
made by H. Hagen, of the 
club in Cornwall, Ont. 





projects from 7:30 to 10, refreshments fol- 
low, and business is discussed last. 

Several hundred articles were displayed by 
the Long Beach (Calif.) Homecraftsman’s 
Club at a four-day exhibition in the munic- 
ipal auditorium. A total of 18,492 persons 
attended and saw the operation of various 
power tools by members. 

John Randall demonstrated uses of the 
lathe and drill press recently for the Farm- 
ington (N.H.) Homecraft Guild. A commit- 
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tee was appointed to repair the town pump. 

The Midland (Pa.) Homeworkshop Club, 
which was organized recently, reports that 
it is composed of three electricians, one 
welder, one painter, one structural drafts- 
man, one pattern maker, three molders, one 
barber, and two laborers . . . Woodworking 
and French polishing on the lathe were 
demonstrated when the Connellsville (Pa.) 
Homeworkshop Club met at the home of the 
secretary, C. W. Syphax... The Edmundston 
(N.B., Canada) Hobbyists Club held its an- 
nual exhibition in the window of a drug store 
...A picnic for members and their families 
was sponsored by the Galesburg (Ill.) Home- 
workshop Club before discontinuing meet- 
ings for the summer. Approximately seventy 
persons attended. 

Two members of the 
Ware (Mass.) Crafts- 
man Guild were recent- 
ly honored for’ the 
services they have per- 
formed for the club. 
Joseph J. Babiasz was 
presented with a bill 
fold and “keytainer” 
for allowing the club 
to use his restaurant 
without charge as its 
headquarters. John J. 
Vertic, who made a 
large club banner, re- FPR 
ceived a similar gift. 
An exhibition will be 
held this fall. 

Industrial moving 
pictures will be shown 
at every other meeting 
this fall, the Vicksburg 
( Miss.) Homeworkshop 








Club decided when it met at the shop of Sam 
Albrecht and Milton Levy. Plans for an ex- 
tensive publicity campaign were discussed. 
The following session was held in the work- 
shop of W. H. Rodgers who exhibited a 30” 
metal-working lathe and a large drill press 
he had designed and constructed. 

Clubs located in the following towns and 
cities have become affiliated with the Guild 
in recent months: Springfield, Ohio; Taclo- 
ban, Leyte, Philippine Islands; Lajas, Puerto 
Rico; Beaver, Okla.; Clinton, Mass.; Brook- 
lyn, N.Y.; Kingston, N.H.; Spring Valley, IIll.; 
Austin, Minn.; Newark, N.J.; Alliance, Ohio; 
Chelsea, Mich.; Baltimore, Md.; Scituate, 
Mass.; Ecorse, Mich.; Lockwood, Mo.; Ham- 
mond, Ind.; and Midland, Pa. 
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TWO OHIO CLUB EXHIBITIONS. 
Above is a woodworking display by 
the Columbus Homecraft Club at 
the Central Ohio Hobby Show. At 


left is one corner of an exhibit 


by the Gem City Club of Dayton 
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TOYS FOR THE POOR. The Lexington, Ky., club 


constructed these playthings for mountain children 


N 1938 the affiliated clubs of the National 
Homeworkshop Guild made or repaired ap- 
proximately 50,000 toys for poor children. 
The total was an all-time record, but the 
clubs were not satisfied. They hope to double 
that figure by this Christmas. The slogan 
for 1939 is “100,000 toys for 100,000 children.” 
When the Guild was organized six years 
ago, several clubs took an immediate interest 
in civic activities and soon began makng or 
repairing toys. The idea spread rapidly and 
oday tends to assume the proportions of a 
najor home workshop industry. A tabulation 
f the toys made in 1938 reveals that each of 
twenty-one clubs made 250 or more, and to- 
fether the twenty-one clubs were responsible 
or 16,837 toys. 
The majority of the clubs wait until the 
all season before starting the work. The 
.ethods used vary greatly. Sometimes each 
1ember works separately; sometimes the 
embers work together to produce large 
uantities of the same design. Usually the 
‘ys are distributed through the Salvation 
\rmy, Red Cross, Boy Scouts, and similar 
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100,000 Toys 


for 100 000 
Children 


TOY-PROJECT HONOR ROLL 








Listed below are the home workshop clubs 
that made or repaired 250 or more toys for 
poor children during 1938. 


Bais Central Club, Philippine Islands 600 
Billings (Mont.) Homeworkshop Club 500 
Bison Builders Guild, Buffalo, N. Y. 400 


Bison Homeworkshop Guild, Buffalo, N.Y. 1350 





Cuyahoga Falls (Ohio) Club 1000 
Danville (Ill.) Homeworkshop Club 300 
Helena (Ark.) Homeworkshop Guild 500 
Lewis-Clark Club, Lewiston, Idaho 1000 
Lexington (Ky.) Homecrafters 500 
Long Beach (Calif.) Club 4182 
Louisville (Ky.) Homeworkshop Club 1000 
Lynn (Mass.) Handicraft Club 2100 
Moundbuilders Club, Newark, Ohio 300 
North Shore Club, Waukegan, Ill. 1000 
Orange (N. J.) Homecraftmen Club 500 
Passaic County Club, Hawthorne, N. J. 255 
Portland (Ore.) Homeworkshop Club 300 
San Diego (Calif.) Homecraft Club 300 
Sioga Homeworkshop Club, N. Y. C. 250 
Union County Guild, Elizabeth, N. J. 250 
Walla Walla (Wash.) Club 250 


organizations, but there are occasions when 
the members do all the work. The Bison 
Homeworkshop Guild of Buffalo, N.Y., which 
recently won a silver plaque for its project 
last Christmas, is an excellent example (see 
P.S.M., Sept. ’39, p. 177). 

A committee appointed by the Saginaw 
(Mich.) Homecraft Club visited three local 
children’s homes during the summer and 
compiled a list of the toys that would be 
most acceptable. “In this manner we feel 
that we will be more pleased with the results 
than distributing them through some agency,” 
Secretary L. E. Foglesong reports. “We ex- 
pect to make large toys of the playground 
type which will last the entire year.” Pro- 
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COMPLETING A 
DUCK PROJECT 


"The Moundbuilders Workshop Club of 
Newark, Ohio, used mass production meth- 
ods to make the toy wagons shown above 


“EI 


'* 


Lewiston, Idaho. 


ae 


i HOM=EWORKSHOP CLUB with some of 
turned over to the Welfare League, of 
Left, Charles H. Hunt, of the Long 


Beach, Calif., club puts the finishing touches on a novelty 


duction will begin as soon as meetings are 
resumed late this month. 

The Long Beach (Calif.) Homecraftsman’s 
Club turns its toys over to a local newspaper 
for distribution. Last year 4,182 toys were 
made and the members hope to go way past 
the 5,000 mark this year. 

Parke Soule, of the Ashland (Ohio) Home- 
workshop Club, has designed a bed tray. It 
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will be made in quantities and given to the 
local Samaritan Hospital and Children’s 
Home. Toys will be made also. 

Fifty toy wagons were made last year by 
the Vicksburg ( Miss.) Homeworkshop Club 
and work has already started on this year’s 


‘quota of over one hundred. They will be dis- 


tributed by the Elks Club and several church 
charity groups. 

Merchants of Gadsden, Ala., have donated 
wood which the Noccalula Homeworkshop 
Club will use to make toy furniture. 





It costs nothing to join the Guild. Full 
particulars on how to start a club will be 
sent upon receipt of a large, self-addressed, 
stamped envelope. Address National Home- 
workshop Guild, 347 Fourth Ave., New York. 
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FATHER AND SON have lots of fun in light 
like this! Bulbs used here cost only 20c apiece. 
They're 150 watt G-E MAZDA lamps in 
standard RLM dome reflectors. 





HOW TO LIGHT 
YOUR HOME WORKSHOP 


F all the tools a man can have in his workshop, 





good light is perhaps the most important. You 
can’t work well or fast without it! The question is, 
what is good light? Standard for workshop lighting 
is still the RLM dome reflector, like the two shown 
above, with 150 watt inside frosted G-E Mazpa 
lamps. Something new and different, is the new 
G-E Mazpa Reflector Lamp. A Mazpa lamp and 


reflector in one, it’s perfect for downlight on difficult 


jobs. Whatever type you use, it pays to get G-E 
Mazpa lamps. They give more light for the money 


because they stay brighter longer! 


senate workshop lighting idea is the G-E MAZDA G -E MAZ DA LAM PS 


R tor Lamp. A bulb and spotlight in one, it’s 


| for extra light on jigsaw or drill press. GENERAL @ ELECTRIC 


G-E MAZDA Reflectorlamp 


(left). Spotlight throws in- Send for FREE Light Conditioning Wheel ! 


tense downbeam on fussy 
jobs, yet silvered sides pro- 
tect the eyes, 150 watt, 


= General Electric Co., Dept. PS-J, 
95 cents. 


Nela Park, Cleveland, Ohio. 
Please send me free your interesting new 
“Light Conditioning Wheel” that shows 
EVERY YEAR G-E x } how to get better light in any lamp or 
re h and devel- fixture. 
( t makes G-E avry , 
MAZDA lamps give mse Name 
light for cur- ms 
msumed. Address 
THEY STAY BRIGHTER 
LONGER IF THEY'RE 
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Sands 
Polishes 
Bufts, 

Sharpens 
Removes Paint 
& Varnish 


New Guildg "5, 











Grinds 















ELECTRIC 


Now you can turn those tedious, tough hand- 
sanding and scraping jobs into pleasure and 
profit all the way through, and ten times faster! 


This New GuildSANDER weighs only 9 

pounds .. . plugs into the nearest light socket 

both AC and DC . has cowental univer- 

sal motor can be operated by anyone. 

Works on wood, metal, wall-board, plastics, 

glass, marble, and compositions. The Guild- 
SANDER is fully guaranteed! 


Try this New GuildSANDER on your own 
work! Then you'll discover why thousands of 
users say it’s the best tool investment they’ve 
ever made. See how much finer finish you get 

. how much time it saves ... how many dif- 
ferent jobs it can do—in your home shop, around 
the house, in many production operations. 


The GuildSANDER ... popularly priced... 
is built by famous sanding-machine craftsmen. 
Does the quality of work of sanding machines 
costing double the money. Continuous sanding 
belt gives a straight-grain finish . . . no cross- 
grain roughness. Mitres and joints sanded to 
a smooth, tight fit. It's the QUICK way to 
take off paint and varnish—no messy removers. 


FIND OUT for yourself now how this New 
GuildSANDER will help you on your work! 
SEE IT at your hardware or mill-supply deal- 
ers’. Or WRITE US 
TODAY for full details. 
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Guild’s Growth Registers 
Steady Upward Curve 


WHEN the National Homeworkshop Guild 
was organized six years ago, the directors 
foresaw little of the tremendous progress that 
has taken place. Craftsmen everywhere im- 
mediately realized the advantages of band- 
ing together in home workshop clubs so they 
could exchange ideas and arrange demonstra- 
tions and lectures to help them improve their 
work. 

The number of clubs affiliated with the 
Guild increases monthly. At present there 
are 308 clubs distributed among 40 states, 30 
more in Canada, 2 in the Philippine Islands, 
1 in Hawaii, and 2 in Puerto Rico, a total 
of 343 clubs. 

What is the typical club member like? 
Surveys conducted by the Guild show that he 
is 32 years old and may follow almost any 
vocation under the sun, from bank president 
to laborer. The five leading occupations in 
order of their frequencies are salesman, elec- 
trician, clerk, teacher, and mechanic. His 
education is better than average: it is almost 
a one-to-two chance that he went to college 
and a one-to-four chance that he holds a 
college degree. The member spends nearly 
twelve hours a week in his shop, which is 
usually located in the basement and can be 
lighted and heated. His equipment consists 
of five machines and fifty hand tools in which 
he has invested approximately $190. He 
spends $128 a year for wood, tools, hardware, 
paint, metal, and miscellaneous supplies. He 
maintains his shop principally for enjoyment, 
but partly for making repairs and other profi- 
table work. He devotes some of his time to 
making toys to be given to poor children at 
Christmas. POPULAR SCIENCE MONTHLY is 
his favorite magazine. 

(Continued on page 250) 
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NEW ATLAS F-SERI 
power cross feed as st 
many other exclusive 





ATLAS 6” LATHES 
cision and power of 


down to scale for work on small parts. 





Large deep-grooved S 
ATLAS WOOD LAT 


accuracy. 





is ATLAS SHAPER 


practical low-priced metal shaper. 


Keep your 
Grills Sharp Geek PPR  —«_—_* NAME... crecseesessersereeessssnses sesnscnessasneenen coasssenaten snsnasescnen senseeseneensseten srseesenseneness 
with this pre- 
cision DRILL 
POPC I, UN 
ATTACH- 
MENT. 

RE I Tics nacnadadadeanideccesnataeennacsomnaieammees bean 
ATLAS ARBOR PRESSES I am already an Atlas owner 
handle pressures from 1, 


to 70 tons 
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SHOP EQUIPMENT for 1940 


The 1940 Atlas Catalog will 
be ready for you this month— 
72 pages crammed full of inter- 
estingmachine operations, equip- 
ment close-ups, shop views, 
construction details, new and 
helpful machinery facts! Use 
the coupon below to reserve 
your copy now. 





































ATLAS DRILL PRESSES 
come in 4 sizes, 4 prices. 


Every shop man should have 
this big new book at hand for 
quick reference during the busy 
months ahead. And we want 
you to note in particular the 
new developments of our En- 
gineering Staff that make Atlas 


ES 10” LATHES have 
andard equipment and 
modern features. 





Equipment ever better and ATLAS DISC SANDER 
for guick wood or metal 
better for your use. finishing. 


Fill out and mail the coupon 
today. There’s a real treat in 
store for you. Atlas Press Com- 
pany, Kalamazoo, Michigan. 


FOee ... 
CATALOG | 


& TODAY 
oe / 


give you all the pre- 
larger models built 





ATLAS MOTORS & 


were = -— 


KF ball bearings give 
HES unusual lasting 


1940 





o 


A complete selection of 
ra VISES for metaior wood. 


o 
eee 


ATLAS PRESS CO., 
1055 N. Pitcher St., Kalamazoo, Mich. 


Please put my name down to receive your new 1940 Catalog 
on [| New 10” Metal Lathes New 6” Metal Lathe [] New 
7” Metal Shaper Drill Presses Arbor Presses [] Drill 
Grinding Attachment [|] Disc Sander Motors & Grinders 

Vises. 







with 7” stroke is the 
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“HANDY” FIL 















This Side 
SINGLE CUT 


This Side 











On dozens of jobs you need a 
smoothing file—for edging up 
your garden and cutting tools, 
for finishing work in the shop. 
On other jobs, you need a fast- 
cutting file, to take off metal 
in a hurry. You get both in the 
new 8 inch Nicholson “Handy” 
File, which combines two of the 
most popular file cuts—in one 
file. Comfortable forged handle 
in bright orange. Convenient 
hang-up hole. Factory-new in 
its Cellophane wrapping, at 
your hardware store. 


FREE 28 Page Book on Filing 


Write for a copy of “A File For 
Every Purpose” — tells how to select, 
use, care for files. It’s Free! 
Nicholson File Company, 19 Acorn 
Street, Providence, R. IL, U. S. A. 


NICHOLSON 


PIONEERS IN 
QUALITY PRODUCTION 


ms 












NEW NICHOLSON — 


| 
} 
| 
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How the Guild Has Grown 


(Continued from page 248) 


As for the club itself, the surveys show 
that meetings are held more than once a 
month. The members usually meet at each 
other’s homes, although one club in every 
four now has its own clubroom and work- 
shop. A library of home workshop books 
and magazines is maintained at some place 
convenient to all. At least one exhibition is 
held each year. The local dues are $1.80 a 
year, not including the clubs (21 percent) 
which charge no dues. There are no nation- 
al dues. Assistance is provided by local 
hardware stores, which arrange demonstra- 
tions, distribute literature, sponsor meetings, 
donate space for exhibitions, and provide 
other services. The club is interested in civic 
activities and makes or repairs more than 
140 toys a year to give to poor children. 

Because of the assistance the Guild re- 
ceives from its official magazine, POPULAR 
SCIENCE MONTHLY, it is able to provide many 
services for the affiliated clubs, all without 





Distribution of home workshop clubs throughout 
the United States. There are 308 clubs in 40 states 


any charge whatsoever. When a new club is 
chartered, it receives annual affiliate cards 
for the members and a copy of “A Manual 
for Home Workshop Clubs.” Thereafter, the 
club secretary receives monthly bulletins and 
job sheets. The bulletins contain the latest 
news about Guild plans, book reviews, list- 
ings of new manufacturers’ booklets and 
catalogues, program suggestions, and 4 
variety of helpful ideas. 

As part of its promotion campaign to en- 
courage the organizing of home workshop 
clubs, the Guild sends out thousands of bul- 
letins each year to persons who express an 
interest in the idea. In 1938 a total of 1,348 
bulletins were mailed, while the figure for 
the first half of this year is 910. Each year 
the total is higher, indicating how interest 
is increasing. 
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Important Facts ahout 
POWER TOOLS 











ry 
k- 
ks 
ce Before you buy ANY power tools there ~~ 77> > 

is are important facts thatyoushould con- _-~ — 

a sider. When you select power tools - fo 
it) for your shop, you are =) 
n- purchasing equipment 
al for many years of use, not 
ra- for today alone. In mak- 

o's, ing your decision here 

ide are some vital considerations: 

ViC —_ \ 

an Quality Tools Cost You iS 
Least in the Long Run r 

pe Today, low-cost power toolsare avail- 

al able at several price levels. From a mere 


price point of view it is easy for anyone to 
put purchase “‘cheap tools” at so-called “bar- 
gain prices.” But in tools built for use— 
you get exactly what you pay for. Delta 
tools, for instance, cost you very little 
more than ordinary tools because they are 


> not built down to a price—but built up to 
Aras unusual quality standards, and t An example of Delta ex- 
yr priced. But that little extra you pay at the tra quality is this new 10° 
1 outset represents a tremendous extra value Tilting Arbor Circular 


in design, quality of materials, special 
features, accuracy, and workmanship. 

Hundreds of thousands of Deltatool 
owners have learned that Delta tools cost 
least in the long run. Leading engineers 
have meses at Delta’s aamoal qual- ad 
ity. The full technical story is given in de- — 
tail in the latest Delta Catalog. Send for ee = 


your Copy today! - 


Saw. It embodies numer- 

ous exclusive features not 

found in saws selling for 

three times its low price. 

See Delta Catalog for full 
details, 












































#6 Rei AOS Bt SR itt SE er , 
: The Complete 1940 Line otf Send for Catalog... 
es . 

DELTA QUALITY TOOLS The latest Delta Catalog gives you full information on the 

, The new 1940 line of complete Delta line of low cost tools for home shops, small 

) 18 Delta Power Tools > shops and industry. (Also send for new Project Book No. 6 
( are ideal for home * crowded with new and “out of the ordinary” things to make. 

ras 

ual shops, schools, small Send 10c with coupon for Delta Project Book No. 6 and lat- 
: shops and _ industrial est Delta Catalog.) 

the plants. They offer re- 

ind markable value at 

est prices within the reach Delta Manufacturing Co. Dept. B1039 

ist- 2 oe on 600-634 E. Vienna Ave., Milwaukee, Wis. 

ind rd ong - Send me the latest new 1940 Delta Catalog 

sg Rly te and list of Delta Dealers nearest me. I en- 

a Saws, Jointers, Band .. close 10c (stamps or coin) for which please 
Saws, Lathes, Shap- send me the new Delta Project Book No. 6. 
ers, Scroll Saws, Be china ibn aesnewsesrbaseedneduaeaas 

= nn. See «p65. c's tinea nhaecenenad eueeas a 

10p and convenient coms oe 

jul- ‘ pacaantincas Oo Chaat hone if you are a Delta user now. 

an 

348 FC 

tor M . 

ear 600-634 E. Vienna Ave. 

est CQ. miewaunee, wisc 
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—in my 
cellar-shop! 


Hundreds of 
Driver-equipped 

home shops | ¢@ 
return anice / jig “= 
profit as well as a lot of fun! 


It’s a cinch to make money on your investment 
in Driver Power Tools. All around you are folks 
who want things made ... who’ll be glad to pay 
for the furniture, knickknacks, etc. you enjoy 
making. Try it! Driver Tools will prepare you 
for BUSINESS .. . enable you to turn out 
“professional” work that SELLS. Enable you 
to do it so easily that your “Business” will 
remain FUN for you. 


YOU’LL WANT THIS GREAT 14” BAND SAW 
It’s as slick in operation as it is in looks. Does a mul- 
titude of jobs. Example is the corner cupboard shown 

above. Its keen blade, travels 
ab at 2535 feet per minute; zips 
Hf through heavy oak as easily as 
i ss a light panel. Rips, cross- 
i cuts, makes accurate 
| \ curved, angle and mitre 
am) \ cuts. Has a big 16”x16” 
tilting table and many 
other features. Built so 
well that big wood-work- 
ing plants are using it. 
Costs little to own. 

Yourlocal Walker-Turn- 
er dealer will demon- 
Strate this tool, also the 
Driver 10” Geared 
Power Tilting Ar- 
bor Saw... the 
6” Jointer .% 
Metal-working Band 
Saw and others. Use 
the coupon to get the 
48-PAGE CATALOG 
which gives the de- 
tails you want. 
























\e \) ae . ’ YP ee) é 
dy S99) 
Yi iCrginscred 7) ) 22 J99S) 
Walker-Turner Co., Inc. 
2109 South Ave., Plainfield, N. J. 

I want your Catalog of Driver Tools, accessories 
and motors. 


Name 
Address 
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Amazing Increase in Use 


of Power Tools at Home 


Shown by Guild Survey 


FIFTEEN years ago very few amateur 
craftsmen owned power tools. Such tools 
were too expensive for the average pocket- 
book, so the home workshop enthusiast had 
to be content with hand tools. The tremen- 
dous strides in recent years made by manu- 
facturers in bringing prices down within the 
reach of all, however, have greatly altered the 
situation. 

A survey just completed by the National 
Homeworkshop Guild reveals that 65 percent 
of the members of its affiliated clubs own 
power tools. Those having workshops—not 
just a few tools kept in a box or a closet— 
amount to 73 percent. This means that of 
those having actual shops, 89 percent own 
power tools. The majority of the members 
own approximately five machines each. One 
quarter of the clubs have club shops, and 
each is usually equipped with at least three 
power tools. 

The survey also shows that 85.7 percent of 
the members live in private homes, 14.3 per- 
cent in apartments. Many stated that even 
in the cramped quarters of a city apartment 
they had managed to set up small work- 
shops. Tools in such shops are usually limited 
to small machinery of the type used by 
model makers, or consist of a power jig saw 
and an assortment of hand tools. 
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SENSATIONAL NEW 


Usxible SHAFT TOOL: 


EASY TO HOLD—EASY TO USE 
Here’s new skill, new ease for home craftsmen! FORE- 
DOM Tools afford « somplete freedom of operation- deft 
ly controlled power at your finger tips. You can work 
in hard-to-reach places with rote essional precision 
See illustration. Motor suspen from swinging wall 
bracket. You hold pencil-size, lightwe ight handpiece 
which can be grasped close to its end for easy control 
ccessories interchange almost instantly. Hundreds of 
uses: grinding, polishing, drill- 
ing, milling, engraving, sharp- 
ening, slotting, stone-setting, 
rust-removing, sawing, carv- 35 PIECE 
ing, cleaning, sanding, scratch- ACCESSORY SET 
brushin etc. Since 1922 FOR MOTORTOOLS 
FOREDOM TOOLS have been | AND. FLEXIBLE 
uality tested and proven by OLS. 
essen of expert craftsmen OUTSTANDING 
VALUE, mandrels, 
you get . High grade univer- stones, 
sal one hg operating on both buff, sanders, etc. 
AC and DC). 2. Flexible shaft boxed for convenient 






























the world over. Here's what 


FLEXIBLE. assembly. 3 * Han dpiece as de- use Sent postpaid 
sc —_e ed. 4. 50 piece accessory any ae re in 60 
5. Swinging wall bracket U. c 








SHAFT 3 8 
a niente “ail for $14.95, postpaid. 


YOURS ON 10-DAY FREE TRIAL 
Order this Model 45 FOREDOM Fiexible Shaft vrorkshop 
today. Enc ase ches k or M.O, for $14.95; or, if you 
fer, we'll ship C. O. D. Try it for 10 days, I not 
completely satisfied, return the set and we'll 
refund four enon at =. & atalog of ‘this and 
other OM. Tools f 
FOR EDOM ACCESSORIES. 300 to choose from. 
Most complete line available. Also accessory 
sets, all priced amazingly low. Circular free 
DEALE 








: Write for our special offer. 


FOREDOM ELECTRIC co. Dept. 107 
27 Park Place New York, N.Y. Y. 














Airplane Model Makers! Wood workers! 

Use this low stain, water resistant, 
Laux 771-D. Quick! Safe on delicate woods. No high 

pressure clamping. Made by world’s largest manu- 

facturers of water resistant glue. Economical—1l Ib 

65¢ prepaid anywhere in U. 8S. 

I. F. LAUCKS, INC., Dept. A, Portsmouth, Va. ; Seattle, Wash. 


Hobbyists! 
proven Casein Glue 








FREE TRAILER BUILDERS’ GUIDE 


AND CATALOG—NEW 1939 EDITION 
WORLD'S BEST LINE OF TRAILER AXLES, 
HITCHES AND PARTS 
Complete house trailer working blue prints only 50c. 
WRITE TODAY FOR THIS NEW FREE CATALOG. 
HAMMER BLOW TOOL COMPANY, Dept. D-10, Wausau, Wis. 





TOOL CHESTS OF QUALITY ) 











for toolmakers and machinists, 
ree Catalog 
ERSTNER TOOL CHESTS 
539 Columbia st. Dayton, onie | 









For 8” to 16” Metal Lathes. Build It Yourself. 
At last, a precision grinder within your means You save 
y finishing our semi-machined castings, on your own 

e. HURON handles both internal and exte rnal grinding. 
racies to .00025 Mirror finish easily oneained Grinds 

es, pistons, bushings, shafts, hard or soft, holes, lathe 
ers. Sharpens reamers, milling cutters. Does F cngg emt e 

ng a Feces scores of other uses, for home 
workshops, machine shops. Write he FREE 
trated tolder and full information. Castings 


Huron Machine & Tool Co., Dept. C-10, Yale, Mich. Only $595 
IT’S EASY TO MAKE BIG 
SPARE TIME MONEY 
Send for our free plan on how to make $5.00 to $15.00 a 
week in your spare time by taking orders for the NEW 
PoruLarR ScieNceE Montuty from your friends. No selling 

required. Turn extra hours into extra dollars. 


POPULAR SCIENCE MONTHLY 
353 Fourth Ave. Dept. 109 New York, , N.Y. Y. 


vous GRANDFATHER CLOCK. 


YOUR 


T mple Sensinie Red-i-Kut way as thousands have—SAVE HALF 
D brings PLANS and sixty picture ) Z00k writte . by our en- 
g! pricing many fine brass weight Westminster, tube chime, elec 
nents showing nine beautiful colonial grandfather cases. 
Kur MPEL CHIME CLOCK CO., Bidg. A-l, Guttenberg, lowa. 


Semi- 
Machined 
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FAMOUS STAR 
“EDGES UP” with 
CARBORUNDUM 


Warren William praises 


Carborundum Brand 


Abrasive Products 











HIS view shows cinemactor Warren William in his 
superbly equipped home workshop where he spends 
many happy hours of pleasant relaxation. Like most home 
craftsmen, Mr. William has found that the pleasure of 
making things in his shop is greatly increased if his equip- 
ment is kept in first class condition. That is why he has 
joined thousands of other fans in turning to Carborundum 
Brand Abrasive Products to keep all his edged tools sharp 
and keen. Read what he has to say: 
“Il would like home workshoppers everywhere to 
realize that it’s mighty important to keep tools sharp. 
Out here in my own workshop at Encino many a half- 
perfect job becomes perfect because I took two min- 
utes’ time out for edging up my tools on the job. And 
when I say sharpen, | mean Carborundum. That’s the 
kind I use and recommend...Carborundum Brand 
Products for the craftsman.” 


If you, too, want to keep your edged tools in tip-top 
shape ...if you want to make your work easier...ask 
your dealer for the famous 
Carborundum Brand Grinding 


CARBORUNDUM 
Wheels and Sharpening Stones. 





THE CARBORUNDUM COMPANY 


REG. U. S. PAT. OFF 
Niagara Falls, N. Y. 


Sales Offices and Warehouses in New York, Chicago, Philadelphia, 
Detroit, Cleveland, Boston, Pittsburgh, Cincinnati, Grand Rapids 


Carborundum is a registered ome 


.mark of The Carborundum Company 
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TOREAD 


In poor light or good light—the sharp b/ack-on- 
white markings on this improved steel tape are | 
always easy to read. You have less chance for 
error. The smooth white surface is crack-proof; 
easy to clean; bonded to the steel; protects it 
from rust. This tape is hard to kink, hard to curl; 
good for a long useful life. 25, 50, 75, 100 ft. 
lengths. Mail the coupon today for a free sample 
of the tape and an illustrated folder. 
7 


ratte re WYTEFAC! 


STEEL MEASURING TAPES 


O KEUFFEL & ESSER CO.. . . Est. 1867" 
LOOK Dept. 86, Hoboken , N. J. 

FOR 

THIS 


DISPLAY 












Get more out of life. Make things 
with our easy working plans. 75 
new, intriguing projects for the 
home, gifts or to sell—models 
of ships, planes, houses; stat- 
uettes, book ends, etc. Learn 
the new, exclusive Handee 
technique of engraving on 
mirrors, glassware, trays, cab- 
inet doors, table tops, etc. It’s 
fascinating and as easy as tracing. 


EARN MONEY AT HOME 


There’s a growing demand for homecraft 
wares for gifts, prizes, etc. Get started 
with Handee Hobbies. Portfolio of 12 
plans, 25c. 


TOOL OF 1001 USES 


A tool shop and power house in one. 
Plugs in any electric socket. Grinds, 
drills, polishes, cuts, carves, routs, 
saws, sands, sharpens, engraves, 
all materials. 


od 


) 10 
DAYS 


FREE 
TRIAL 












Write for free 64-page catalog. 
Shows Handees $10.75 up. 


CHICAGO WHEEL & MFG. CO. 
1101 West Monroe St. 
Dept.PS Chicago, lll. 
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Free Manual Is Given 
to Each New Club 


EVERYTHING you need to know about run.- 
ning a successful home workshop club is 
contained in ‘‘A Manual for Home Workshop 
Clubs,” a copy of which is given free to each 
new club affiliating with the National Home- 
workshop Guild. Crammed within its ten 
closely printed pages are hundreds of ideas 
on arranging programs, obtaining good pub- 
licity, taking home workshop pictures, build- 
ing up a library, holding club exhibitions, 
and enlarging the membership. This is just 
one of the many free services provided. 

Complete particulars on how to start a 
home workshop club in your neighborhood 
will be sent upon receipt of a large (legal 
size), self-addressed, stamped envelope. Ap- 
plicants must be at least sixteen years of age. 





Ten closely printed 
pages of helpful in- 
formation are con- 
tained in the manual 
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National Homeworkshop Guild 
347 Fourth Avenue, New York 


Please rush your bulletin, ‘‘How to Start a Home 
Workshop Club,’’ and an application blank for a 
free charter in the Guild. Reserve a copy of ‘‘A 
Manual for Home Workshop Clubs,’’ which is to 
be sent when the club is chartered. A large, self- 
addressed, stamped envelope is inclosed. 


(Please print very clearly 
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HEAT or SOLDER 


Any Job Anywhere a 
The Handy, Automatic 


JUSTRITE BLO-TORCH 


For mechanics, electricians, plumbers, metal work- 
ers, handy-men, farmers! Easy to carry and handle— 
enters tight place s—big enough for any shop, home 
and farm job! Nopumps or complicated pressure ad- 
justments—single valve controls intense flame. 


Operates at Less Than Ic per Hour! 
Does a real job at low cost! Combination Set of Blo-Torch and 
2 Soldering Iron Points with Free Solder makes it a complete 
self- rapeutt C soldering outfit for use anywhere without an 
other heat! Combination Outfit, only $3.50. Blo-Tor 
only, 

in eel guaranteed—10-day money-back trial. Goto 
our dealer’s or order direct — shipped postpaid or C.O.D. 
*REE—Booklet on Soldering—write today! 


JUSTRITE MFG. CO. 2932.5orttpertAve: 


e CHICAGO, ILLINOIS 


MONEY WITH THIS PLANER! 


X 4” Capacity 
ye Rah Planer 
Here’s how! Convert 
low-cost rough stock 
into finished lumber. 
Save high mill charges and 
long waits. Do planing for 
other shops! Pays for itself! 
E-Z Terms. Also, B- C Saws, 
Jointers, Sanders, Shapers, 
Band-Jig Saws, Lathes. 


BOICE-CRANE CO. 













































ational motion picture for woodworkers who work 


Send for Catalog _Dept. 309, Toledo, O. 
joc BARGAIN BOOK BS 
The 1940 Constantine Catalog 7 available most complete 
h woods need it. Send 10c stamp or coin today. 
ALBERT CONSTANTINE AND SON, INC. 
793 East 135th St. New York, N. Y. 
The C raftsman’ $ Headquarters for Fine Woods 


irce of fine woods. Packed with able useful facts, some 
Wind Electric Plant. \_ 
We 


previously published. Gives free loaning details of our new 
A 
Build Your Own — 


Fasy to have lights and Lag Bhan mee 

complete Plans and Big NEW catalog 500 elec. 
items. 100 other generator changes 6, 12, 32 & 
110 vette plants, motors, welders, electric fence 


vy MFG., 


FRE 


‘Henry Disston & Sons, Inc., 1010 Tacony, Phila. 
GRANDFATHER'S CLOCK, LOWER PRICED 


Our newest Offering, at an unheard a price for a faithful repro- 

duction of a real Grandfather's Clock. Scroll top, narrow waist, 

like picture. Shipped Knock Down. Cleverly designed. Easy 

to assemble. Others even cheaper. Plans 10c, Catalogue FREE. 
AMERICAN CHIME CLOCK CO. 

1649 Ruffner St. (Established 1877) Philadelphia, Pa. 


1423 LeJay Bidg., Minneapolis, Minn, 


48-page book. Pictures. Useful hints 
on buying, using, saws, tools, files. 














BUILD ) YOURSELF A MIDGET CAR 


WE SFEC IALIZE IN WHEEL SRS, ENGINES, 
ET‘ Trucks, etc. We 





r building Cars, Sc« 






carry only the bes tat the ene t prices. Send 10c 
Save for parts catalog and plans forthree Midget Racers, 
money—use Scooters & other vehicles. It pays to use — reliable 
our proved plans and parts—We guarantee sa act 
plans and parts rts «Bild -ths dwa ) Devices, 5235 Lake St., Dept. s., Chicago 





i pee om 


CODor ovmnee 
U.S.A. 


POST PAID 


yom 12 assorted blades, 
ters, Manual, and roller Saw Guide 
found on expensive machines 
All met: al, 15” long. 8” high, 64.” 
A swift and easy cutter—best ever “The Ji maker"’ 
for the money. cuts wood 2” thick. 





Satisfaction guaranteed or your money back if returned within 5 days. 


p © CATALOG describing complete power tool line: Shaper, 
Circular Saw with oilless bearings, $3 each; 

we Drill Press, $2.50; completely equipped Lathes $2 and 
$4.90; Sander, $1, ete. Order today or send card for Catalog. 





J & H Metal Products Co. 3 Commercial St. Rochester, W. Y. 









I didn’t know 
SMOOTH-ON 





could be used 





F YOU don’t like to have Dad “kick” 

about the repair bills, learn all the ways 
to use Smooth-On and then do your own 
home work. 

Several cents worth of Smooth-On No. 1 ordi- 
narily stops a small pipe leak or tightens loose- 
ness, but even cracks, porous spots, opened seams 
and bad joints in boilers, radiators, heaters, tanks, 
etc., can be sealed effect- 
ively with Smooth-On No. 
1 to hold against any pres- 





sure, temperature and vi- 
bration, and at very low 
cost. 

Smooth-On No. 1 has 








been made intensely prac- 

tical from the standpoint 

of quick easy application, 

thorough dependability and 

ee saving. ce —M | 
assure greatest use- \ 

fulness and the maximum 











Use Smooth-On to stop 
leaks in tanks, boilers, 
heaters, etc. 





— 


| 

| penis og 
of these benefits in the | SMo™ON }D 
widest range of work, we | ] 
have published the Smooth- | | 4) it\ 


On Handbook, embodying 
recommendations, simple 
instructions and working 
diagrams covering all uses. We have yet to find 
the. home mec hanic or handy man that Smooth- 
On and this Smooth-On Hand- 


Use Smooth-On to reset 
stripped wood screws. 


4 book cannot help, but if you 
— think you are such a person, 


if you wish to attain more 
skill in repair work, or if you 





want greater money savings 
| from Smooth-On, get and 
SSA study this booklet. 
Ms 


tal Buy Smooth-On No. 1 in 
< 7-0z. or 1 or 5-lb. can from 
your hardware store or 
from us. 


SMOOTH-ON MFG. CO., 

Dept. 58, 574 Communipaw Ave., 
Jersey City, N. J. 

Please send the free Smooth-On Book. 


WITH 


SMOOTH-ON 














Write for 
FREE BOOK 













Name. 
Address 
10-39 
Please mention POPULAR SCIENCE when writing to advertisers. 


Make beautiful furniture 
in your home shop! 
















If you really want to make a piece of furniture that will be as 
beautiful as it is substantial and that will be the envy oi all 
your friends, follow the instructions contained in FORTY 
PIECES OF FINE FURNITURE by Herman Hjorth. A master 
craftsman gives you exact directions for con- 
} structing tables, chairs, cabinets, bookcases, 
lamps, etc., which you will be proud to own. 
Simple, easy to follow, includes over 200 illus- 
trations and 180 pages packed with designs 
and construction details. $2.50. Order TODAY! 
BRUCE, 1410 Montgomery Bldg., Milwaukee, 
Wis. Send me a copy of FORTY PIECES OF 
FINE FURNITURE. 
Name 























“O Send C. 0.'D 


















Designed, manufactured and guaranteed by 
ed Way, for 30 years leading manufacturers 
of industria! drills, these are really fine tools, 
correctly designed, correct speeds, genuine 
high torque dri!! motors. Sma!!, handy, power- 
ful: 1000 RPM—drill handles to 1/4’’ in steel. 





Die cast handle and gear housing, 
$7.95. Grinder operates at 20,000 
RPM (high speed is essential for 
« ood grince ding with collets for 
pf 8’’ and 3/32’ arbors, $5.95. No. 
250 KIT, both drill and grinder 
with 5 accessories in steel carry 
ing case $14.95. Complete line of ac- 
cessories and drill press stand. Write 










for Circular. Dealers Write. 
SPEEDWAY MFG. CO. 
1824 S. S2nd Ave., Cicero, Winois 


“BETTER RESULTS | 
. WITH GLUE” 


Send post card for booklet, “Better Re- 
sults with Glue,” containing many useful 
hints about mending, model making and 
home workshop jobs. Address: McCormick 
Sales Co., 404 Light St., Baltimore, Md. 
at hardware, drug and 10c stores; 
also in cans from \,-pint tol gallon” 


Radio Kits-Complete 

























$3.95 up—ready to assemble. Single band and all-wave; 
5 to 10 tubes. Save 50 New Radio Parts catalog—sent | 
FREE MARCO, E-10, Kansas City, Mo. 
Each Tool, Carefully made of | 
Hammer Forged Tools Best Quality Alloy Steel Set of 
5 chisels, Size 3/16” x 3'4 Flat, Cape, Round Nose, Diamond | 
Point, Center Punch and Set of 5 Assorted Pin Punches. Both | 
Sets $1.00. Booklet of Metalcraft Designs, Instructions and Price | 


— 


Included. Special Offer-Booklet and Any Tool From Above 
) 


25e Coin. ACE TOOL COMPANY, JOHNSON CITY, N. Y. 


wooD WORKERS 


BUY DIRECT . . SAVE UP TO 33% 

Send today ting the most Oo 
pl ' aa st ‘ + Faas 

MIR Reprocentutin MfurdsavingsaptoSs%. @0§ EVERY 

ers. Send Wet tof postage vd a ng _loe NEED! 
Beck Piywood & “an Ce. ‘Dest PS. 10. ‘1302 N. Halsted, Chicago, IIL 

















Socket. This marvelous $ 
Dynamic Power Welder does the 
work of much higher priced types. It - RETAIL\ Ze 
easily portable. WELDS Cylinder Block 
Bumpers, Fenders, Tanks, Farm Machinery, 
etc. Will also solder and braze on the lightest 
material. Works on iron, steel, tin, brass, cop- 
perand allother metals. Men without previous 
experience can make as much as $5.00 on a one 
hour repair job Ira year's timea DynamicWelder 


costs LESS THAN 6 CENTS A DAY 


Go = ts as—Opena welding shopnow. AGENTS— Make big prof- 
its selling to garages, factories, janitors and machine shops Write today 
for our 10-DAY TRIAL OFFE Rk, DYNAMIC WELDER COMPANY 
2226-HW SILVERTON ROAD, CHICAGO, ILLINOIS 





RKS Off 110-Volt Light | 195 


ities 


BEGINNERS 
eTiaal libaiexe 


Every radio operation from 
simple soldering to trouble 
shooting, to building and im- 
proving marvelous long and 
short wave sets, is made so sim- 
ple and clear that you just can- 
not fail to understand many 
things that may have puzzled 
you before. A few minutes a 
day with this manual will teach 
you what it takes years to learn 
without it. Prepared by techni- 
cal radio experts who KNOW 
how to explain things for non- 
technical radio enthusiasts. 


How To Test, Build, and 
Service RADIO SETS 


Simple tools needed, soldering 
simplified, chassis making, voltage, 
amperage, etc. explained, checking 
circuits, measurements, formulas, 
definitions, testing condensers, 
transformers, coils, speakers, polar- 
ity, ground, etc. Radio kinks and 
short cuts, space-winding coils, 
making plug-in coil forms; wiring 
hints; experimental binding posts, 
transformer repairs, antenna kinks, 
condenser kinks, improving old 
broadcast receivers, eliminating in- 
terference, installing automobile ra- 
dio, radio-servicing and _ trouble- 
shooting. The short waves, building 
all-wave and short-wave receivers, 
tables of information, data, codes, 
and complete detailed index for in- 
stantly finding any point, fact or in- 
formation you want to know about. 











PopuLaR 
SCIENCE 


Satisfaction Or Money Back 


Send No Money NOW 


POPULAR SCIENCE MONTHLY publishes 
Do not hesitate to send for 


book. 























this 


it because WE 


GUARANTEE that if you are not satisfied we will 


send your money back to you. 


hundreds of simplified drawings and diagrams. 
Pay the postman 


money now unless you prefer to. 


when the manual comes to your address. 


Cloth bound, 256 pages, 


Send no 


POPULAR SCIENCE MONTHLY, Dept. 109 
353 Fourth Avenue, New York. 


Send me the NEW book, 
MENTER and BUILDER. 


RADIO EXPERI- 
I will pay postman $2.00 


plus a few cents postage when the manual arrives— 


you GUARANTEE that 


if I am not satisfied with it 


you will refund my money if I return it within ten 


days. (If you prefer to pay now send $2.00 with order.) 
INNA sisi cease casctasilinhendsoaesban snaenindssilaapainiciaadaeasashiasaseianiacabmaieeaae 
NINO ssc csciesaish enschede easeibaisbaabnidlagadtapbbddiaeaaanmatael ° 
a echiaicasnisaak oxecksiisantits masini ieascesccnubiecin Di cccacinissnsckionmaanins 


Orders from outside United States must be accompanied by $2 00 


Please 


mention POPULAR SCIENCE when 2 


riting 


toa 


lvertisers 




























Home Craftsmen, Schools, Hobbyists 


BRONZE FOUNDRY 


in your own workshop allows you to 
design and build your own GASOLINE 

ENGINES, STEAM ENGINES, STAT- 

UARY, ART OBJECTS, SPECIAL 

TOOLS, NEW INVENTIONS, ETC. You 

can also make forgings and case harden 

steel. Your shop is not complete with- 

out a FOUNDRYETTE. Three sizes are 

available capable of making bronze 
“ castings of 112, 3, and 6 pounds weight, 

a ~~ aluminum, copper, brass, etc., in pro- 
- portion to specific gravity. Economi- 

cally priced. Domestic gas supply and 

) volt 60 cycle energy required for operation. Write for circular. 

KANSAS CITY SPECIALTIES CO. 
Box 6022, Dept. S-10 Kansas City, Mo. 


TOOL VALUE PLUS 


. 
5 Complete Tools in 1 
No. 50 Set (Patented) —handiest tool combina- 

Hen, ever Gomes DRILL POINT GAUG 
‘ENTE 0R HEAD. BEVEL PROTRACTOR, 
t KD DRIL L TABLE and 4’ RULE cleverly 
combined in one compact unit! Only our No 
50 has these advantages: Straight Edge with 
no projecting parts—can be set level on any 
base or surface to measure or transfer angles! 
Pointer on Indicator head gives quick and direct reading on 
Protractor Scale. Intersection of blades forms sharp corner 
at vertex of angle when measuring outside bevels. Many other 
time and labor sav — soo! ications. 

STAINLESS STEEL Complete in genuine LEATHER CASE 
only $1. SOPostpaldorc O.D.plus postage—ORDER T¢ CAs 








S6S-A W. Washington Ave., 
Chicago, U.S.A. 





FOR BETTER WORK & 
MORE FUN DOING IT— 


1. See Atkins Saws at your dealer 

y 3 Send 10c for Valuable ATKINS 
‘How to Do It’’ Book. 

E. C. ATKINS AND COMPANY 

428 S. Ilinois St., Dept. $-10, Indianapolis, ind- 








Advertisers 


When Wr riting A 


Please Mention Popu LAR Sc IENCE 


FIX IT YOURSELF 


Save yourself a lot of expense by 
doing your own odd repair jobs. 
Get this new edition of a famous 
book, showing with diagrams and 
directions, how to fix and repair fur- 
niture, electric outlets, windows, 
doors, leaky pipes, floor boards, 
chimneys, boilers, weather proofing, 
hundreds of other construction and 








Painting and 


jobs. 
Full 


repair 


Picture diagrams show how each job is done. 
cloth bound $1.00. 


Popular Science Monthly, Dept. 109 
New York, N. Y. 


100° ONE 


353 Fourth Ave. 














SAVE TIME—CUT COSTS—DO BETTER WORK 


Don’t confuse the genuine Dremel! Moto- 















Too popu ar in industry, with weak, low- GRINDS 
speed tools built to sell cheap POLISHES 
110 volt AC-DC »tor is packed be SHARPENS 
power. Speed—over 00 r.p.m eight 
: only6 oz Bearings oil-less (oil sealed DRILLS 
‘ Cooling — internal fan. Mode! 1— with ENGRAVES 
. chuck, ‘’’ collet, only 85 postpaid ROUTS 
. Master Model 2— faster, heavier, more Etc., Etc. 
* powerful, with chac k, only $16.50 
j ly 10 DAY TRIAL. See the genuine Dremel 
Moto- Tools at better Deal- 
POST er’s or order direct from factory on 10 day money back 
PAID trial. Catalog of Dremel! tools, equipment and special 
mover to” combination offers, FREE 
MODEL . DREMEL MFG. CO., Dept. 129-K, RACINE, WIS. 


ease mention POPULAR SCIENCE when writing to advertisers 



















































P. W. RESETS 
BATHROOM FIXTURES 


You can quickly and easily reset loose 


| bathroom fixtures, loose tiles, seal unsightly 
| 
| cracks around bathtubs 


and sinks with water- 






proof Plastic Wood. 
At 
10¢ Stores. 


Paint, Hardware, 


Try it! 





ie | EARN. 
DIE MAKING a 


hops Prac inal Methods PAY THE 


alos ment help given, 










equip 


on actual work, qe. open 








Enter now, low Tuition, Hinetrated: Bock FREE. ALLIED 
ALLIED SCREW MACHINE CO. 
(School Div.) Dept. PS-10, 609-613 W. “Paice St Chicago, mm. WAY _ 
—— WANTED MEN | 
to cast Christmas Goods, 5 and 10c novelties, toy autos, 


ashtrays, etc. Can be done in any spare room, basement or 

garage and no experience necessary. A rare opportunity to 

devote spare or full time to profitable work. Write Dept. 4. 
METAL CAST PRODUCTS CO., 

1696 Boston Road New York, N. Y. 



















Pays up to $2 or $3 an Hourin Spare Time 


A FOLEY Automatic Saw Filer files 
hand, circular and band saws better than 
the best hand filer. Cash business, no 
canvassing, no eyestrain. No experience 
needed. Louis P. Wadowick, Ohio, says, 

“I have filed 764 saws in spare time and have 
earned $85 , .00 ine arpenter work due directly 
to my saw filing contacts Send coupon for 


FREE PL ‘AN, no obligation. 


FOLEY MFG. CO., 


Send Free Plan on Saw Filing business 
Name 
Address 


1019-9 FoleyBidg., 
Minneapolis, Minn. 





Just mix with 
water..Rutland “ 
makes apertect RUT 


a 
patch..stays & 
put..costs only 


a few cents. 


GOOD TOOLS 
NEED GOOD OIL 


When you work with tools, 
they must be in working con- 
dition. 3-IN-ONE Oil keeps 
tools clean and bright. It oils 
the working parts; protects 
against harmful rust and 
tarnish. Get it at Hardware, 
Drug, Grocery, 10¢ Stores. 











WORKERS / > 
Tew Lt! 


I AROLD HUNT'S latest edition 1940 eata- 
log othing like it ever before published 
136 pages—new designs 

perts;: also special instructions fo g 

AND—LISTS OF ASTONISHING B 

GAINS in all kinds of woodworkers’ supplies 

this book ONLY (0c! 

CRAFTSMAN WOOD SERVICE CO. 

2729 S. Mary Street Div. 3397 





Chicago, tl. 


Ball-Spring Catches Keep 
Beehive Lids in Place 


BRICKS or heavy stones generally are used 
to keep beehive lids from blowing off or being 
knocked askew, but a better method is to use 
ball-friction catches. A 7%” steel ball or mar- 
ble is placed in a hole drilled close to the 
bottom edge of the hive lid, a short spring is 
put behind the ball, and both are held in posi- 
tion by a 4%,” long strip of tin or sheet iron 
in one end of which is punched a hole slightly 
smaller than the di- 
ameter of the marble. 
Bent to the shape 
shown in the photos, 
the strip is attached 
over the hole with 
screws and holds the 
push spring and mar- 
ble in position. The 
marble projects from 
the hole just enough 
to provide the neces- 
sary friction to keep 
the hive lid in place.— 
BENJAMIN NIELSEN. 


A steel ball or marble 
projects sufficiently to 
provide friction for 
holding on the hive lid 


Hints on Cutting Lumber 
to Season Properly 


THE best time for cutting trees of all 
species and also for cutting logs into lumber 
is in the fall of the year. Lumber sawed at 
that time dries out and loses its stresses 
slowly, and when warm weather sets in it is 
in good condition to season with a minimum 
of damage. However, if proper storage can- 
not be arranged, winter cutting is preferable 
because fungi and insects do not attack wood 
out-of-doors in cold weather. By the time 
warm weather arrives, the wood is partly 
seasoned and somewhat less susceptible to 
attack. 

Logs should be cut into lumber in their 
green state and stacked for air seasoning. 
Flat piling is usually used because the dry- 
ing rate is relatively slow and the weight of 
the pile tends to keep the stock from warp- 
ing.—W. I. O. 


Please mention PoPpULAR SCIENCE when writing to advertiser 
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ARCADE 
Law Cost 
POWER TOOLS 


meng eg These Prices 
Drill Press, 15” high, -30; Disc 





Sander, 8} "$5 ».00; tes aw, 10” 
throat, $5 30: Belt Sander, 4”x4” 
drums, $8 .00; Shaper with oilite 
bronze be: irings, $16.50; Shaper 
with ball bearings, $20.50; Lathe, 8” Swing, 30” 
between centers, $9.50; Band Saw, 10”, $18.00; 
3ench Saw, 6” blade. $11.00; Bench Saw, 8” blade, 
$22.50. Prices west of Rockies slightly higher. 
Other Bench Tools, Model Makers and Accessories 
at low prices .. . all quality built for long service 
and accurate workmanship. If dealer cannot sup- 
ply, order direct. Write for FREE CATALOG 
Arcade Mfg. Co., 1218 Shawnee St., Freeport, Illinois 


Only {6c A Day 


PUTS THIS ARC WELDER 
IN YOUR SHOP 


WORKS ON 110-VOLT A.C. 


w itis EASY for every inventor, laboratory, 
e workshop owner, garage, repair shop, 
factory to afford a « omplete electric weld- 
r »le New Commonwealth 
.—yours for only 1é« 
ge selector. Six we ding j 
ts EXTRA LOW heat for weld (C4 
fenders nd | ight sheet metals. ALL coils 
ated with amazing new FLEXIBLE GI ASS—for CONTINUOUS-DUTY weld- 
spiete, a otection against moisture, acid fumes, age or rot. AB 


USE it ANYWHERE. ag y a lug into gg olt socket. Costs only few cents 
operate. a to 


strike and hold arc. Sensa- 











nal low price inc tudes | He mat, les, Electrode Holder, We! ding 
» easy instructic ms, e tc. Noth hing else to buy. Stop throwing away profits! Do 
rown welding. Get Complete fr 


COMMONWEALTH | MANUFACTURING CORP. 
Dept. C-54 208 Davis Lane Cincinnati, Ohio 





Enables you to do difficult calculations instantly 
Without paper or pencil—multiplying, pro- _~ mm . 
portions, division, extracting roots, é 

é Accurate, white composi 

t oe Has Standard 


A, B, C, D, CI, —— 

and K ee nat” 
pon ee ¢ / ‘ we ‘ 

eon af Equipped with both 

i ifying and standard in- 





lica For complete outfit, including slide rule, 

32-page illustrated instruction book, carrying case, send 

n coi or U. S. stamps (6Me in Canada). Mailed postpaid. Satis- 

n guaranteed or money refunded. (Schools and dealers: write for 
tity price.) Send today for this great slide rule value 

LAWRENCE ENGINEERING SERVICE, 28 _Smith St., Peru, Ind. 


CUT ME OUT 


Cut me out, paste me on a postcard and mail to Popular 
ence Monthly, Dept. 109, 353 Fourth Ave., New York. , 2 
bring you complete supplies and instructions on how 
make easily s several — dollars a week in your spare time. 


’ 


NAS= YOUR OWN 


FURNITURE 


THE GOOD ENGL/SH 
CRAFTSMAN WAY ! 


. : How to make everything from book- 

—— ends to bedsteads with simple tools 
clearly described in THE CARPENTRY BOOK by Chartes 
H. Hayward, Associate Editor, ‘*‘Woodworker’’ Magazine. 


WORKING DIAGRAMS AND LISTS OF MATERIALS 
NEEDED FOR MAKING 100 FINE USEFUL ARTICLES 


Superior English methods of mortise and tenon, dovetail- 
ing, doweling, panelling, door-hanging, veneering, up 
holstering, wood finishing made easy. 336 pages, nearly 
600 diagrams including unusual tables, chairs, lamps, 
clock cabinets, trays, book troughs, kitchen cabinets, 
nursery furniture, garden furniture, garage, etc., etc. 
Nothing like it in the U.S.! 


SEND NO MONEY—EXAMINE IT 5 DAYS FREE! 
Sent postpaid for 5 Days FREE EXAMINATION. Then 


return book or send $2.50—10° discount for payment 
now (same return privilege 





D. VAN NOSTRAND CO., Dept. P.S.M.-10-39, 250-4th Ave., New New York 


LIMITED EDITION—MAIL THIS COUPON Now! 
D. Van Nostrand Co., Dept. P.S.M.-10-39, 250-4th Ave., New York 
CARPENTRY BOOK postpaid on 5 Days FREE 
APPROVAL. 


| payment. 


Send THE 
I will either return it or send $2.50 as full 


Address 


Name. PE Re ET EET RR Ie ‘ | 


City State 

| (10°, discount for cash—send only $2.25—same return privilege) 
MLL FIX YOU 

STRONG AS EVER 








Fix up your crippled furniture, 
chipped veneers, splintered mould 

with R gers Glue... they 
... Stays put longer 
because it’s stronger — 10c and up 
in tube, bottle and can at hardware 


laok lik aay 
LOOK like new 


stores or send 10c for full size 
bottle and free set of project 
plans. 

ROGERS, Gloucester, Massachusetts 





New low prices make this profitable welding service available 


30 DAYS TRIAL to everyone Opens doors to big pay jobs ‘that carry real 
profit. Hobart Welders are easier to operate, faster, guaran- 


AT HOBART RISK 
AND EASY 
“PAYS FOR ITSELF” 


TERMS 


ww. 


BOOKLETS ON WELDING. 
CHECK YOURS ANO MAIL 
THE COUPON TODAY. 


|_| How to Build-YourOwn” 
New Profits in Arc Welding 


HC BART BROS., BOX P-109, TROY, OHIO 
lemen: Send me information on ( ) Build Your Own Weld 
Electric Drive Welder 30 Days Trial, Easy Terms 
Rental Plan Also send m¢ free books I’ve checked. 


dust ZEEE and later purchase it without loss, 
ca i te Oh Pee : ie 


teed to bring you quality welding business ... 
will pay for welder without expense to you. 

NO INVESTMENT TERMS—PROFITS PAY FOR IT 
Extra earnings and savings possible with Hobart Welders make 
it easy to own without expense. You can even rent a new Hobart 
Coupon brings details. 


extra profits 


oe 
HOBART © 


THE FASTEST SELLING ARE WELDER ON THE MARKET TODA 


OCTOBER, 1939 lease mention POPULAR SCIENCE MONTHLY when writing to advertisers. 





In a tight spot, this Offset Screw Driver is worth its 
weight in gold! Gets into awkward corners, provides 
tremendous leverage, lets you handle difficult screws 
easily when as little as 1 turn is available. Four fine 
mang,\nese steel bits, two at each end at 90° to each 
other and at 45° to pair at opposite end. 534” pol- 
ished handles. Good for a lifetime. 


ONLY 50c “or vosteain 


Ask your hardware dealer, or write 
today, using coupon. Tool Book 
Free with Offset Screw Driver. 





Free with Screw Driver 


\ New book of pictures and des- 

criptions of hundreds of fine 

\, Millers Falls tools, many new 

this year. lOc, or free with 
screw driver. 








Ve 


MILLERS FALLS CO. 


PS1, GREENFIELD wy MASS. 


Enclosed is: 50c [ ] Send me Offset Screw Driver and 
j Tool Book No. 42 
10c [ ] Send me only Tool Book No. 42 


_ | _ Laundry Bag Modernized 





ee | with a Slide Fastener 
TELLS HOW Tot Eolas ® THIS up-to-date laundry bag need not be 


tells how to | taken down to empty the contents. Just pull 
i Rn 4 ee the slide fastener and the clothes fall into a 
to sharpen basket placed beneath. To make the bag, cut 
edge tools; | one end of a 27” length of suitable material to 
common cuts | fit over a clothes hanger as shown. Make an 
nl gag opening in the front to receive the soiled gar- 
dreds of help- ments, and bind all edges, except the bottom 
Eg pnelhl ones, with bias tape. Insert the clothes hanger 

and sew a slide fastener across the bottom of 


the bag. 


Ignition Cap Keeps Brushes 
Suspended in Turps 


SMALL paintbrushes 
can be kept in good 
condition by slipping 
an ignition wire nipple 
“Things To Make over the handle as 
In Your Home- , j 7 , 
cuied* a 36 shown. This fits snugly 
complete plans for around the top of a bot- 
making useful : 
articles — includ- tle and holds the brush 
of proleets. De- suspended in turpen- 
tailed plans an ; ; 
list of stock re- tine. The bristles do 
quired for each not rest on the bottom, 
project. 
Send coin or and the rubber pre- 
> To & vents the liquid from 


these helpful evaporating and allow- 


STAN LEY TOOLS ing the brush to dry out. 


DIVISION OF THE STANLEY WORKS, 106 ELM STREET, NEW BRITAIN, CONN 





Please mention POPULAR SCIENCE whe 





With this great new book 


“SPEED AND FUN 
WITH FIGURES” 


at last PRACTICAL MATHEMATICS made EASY 


EVER before—and probably never again—a fine, full-size slide rule free! Genuine 
Mannheim type in nicely finished wood with calibrations in contrasting black on white, 
accurate indicator with reading lens that magnifies. Has A, B, C, D, K, §S, T, 
and L scales as on expensive slide rules costing $1.00 or more, and in addi- 
tion, an inch scale, millimeter scale and table 
of equivalents. This valuable slide rule, with 
directions for use, is yours free if you 
: accept our offer 
on this marvelous 
new book, “Speed 
and Fun with 
/ Figures,’’ that 
ie makes practical 
mathematics posi- 
tively easy and enter- 

taining. 


if Mail Coupon = EXAMINE 


At O 

mh Pr, BOOK FREE 
- | 02 Slide Rule Included 
mm AGES If You Act Promptly 


er 
of 


> 


“Speed and Fun with Figures” 
bn combines three books that sold 
RATED for $4.75 into one volume for 
Cloth only $3.50. Send no money. Ex- 
Bound amine the book 5 days FREE. 
Then return it or send $1.50 and 
$1.00 a month for two months 
($3.50 in all). Slide rule included 
free if you act at once! 


MAIL NOW—SLIDE RULE FREE 


D. Van Nostrand Company, Inc. PSM-11-39 
250 Fourth Ave., New York City 

Send Speed and Fun with Figures postpaid on 5 DAYS FREE AP- 
PROVAL and include the Slide Rule FREE. At the end of 5 days I 
will return the shipment or send $1.50 and $1.00 a month for two 
months, $3.50 in all. (5% discount for cash, same return privilege.) 


UI nccnsisaricheinassian cititheiabiabaesichs : 


I oicascssinintanisian Sena ee ne eer es 


Reference 


O 


and technical information, check here. If ou do not want 


] Speed and Fun With Figures cross out paragraph above. 
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YOU NEVER SAW 


SUCH STVLE AND ROOM 
IN ANY LOW-PRICED CAR 





And never such luxury! 
The 1940 Plymouth is the 
low-priced beauty withthe 
Luxury Ride! New Sealed 
Beam Headlights give 50- 





65% more road lighting... 
rear doors are full width at 
the bottom...Steering Post 
Gear Shift is now standard 
equipment on all models! 
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N' WwW luxury, new quality ,new bigness, new 
4 N value stand out in the 1940 Plymouth! 


Notice the new Spaciou sness...enjoy the luxu- 
rious feel of the big Floating Power engine— 
Superjinished for long-life smoothness! 

It’s the low-priced beauty with luxury looks 
and luxury performance. Shifting is a luxury, 
too. And the famed hydraulic brakes have 
Superfinished drums. Try the Luxury Ride! 
TUNE IN MAJOR BOWES, THURS., C.B.S., 9-10 P.M., E.S.T. 


THE LOW-PRICED BEAUTY with THE LUXURY RIDE 


1440 PLYMOUTH / 
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THRIFTY 


According to Webster, thrifty 
means “,.. Evincing thrift... 
Characterized by economy and 
good management. . . Service- 
able; useful...” 





Americans have the 
world’s best bargain in telephone 
service. It’s good and it’s cheap. 
Nowhere else do people get so 
much service and such good and 


courteous service at such low cost. 





BELL TELEPHONE SYSTEM 
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Do you know that every fire insur- 
ance policy states that if fire occurs 
the insured shall furnish a complete 


inventory of the damaged and undam- 


aged personal property? If you should 


have a fire tonight, it would be almost 
impossible to recollect tomorrow 
everything that was missing. 

Get this free Household Inventory 
Booklet. It helps you make a com- 
plete list before fire strikes! It suggests 
objects frequently forgotten. It lists 
rooms one by one. Make an inventory 
right away and keep it in a safe place. 
It will save you work, worry and dol- 
lars and cents if you should have a 
fire. Send the coupon. It costs noth- 


ing. No obligation. 


THE AMERICAN INSURANCE GROUP 
Dept. 1117, 15 Washington St. 
Newark, N. J. 

Without charge or obligation, please 
send me your Household Inventory 


Booklet. 
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The I. C. S. student 


STANDS OUT! 


@ Does your employer “know you from Adam”? Does he con- 
sider you “just another employee’? Or does he keep an eye on 
you, waiting for a chance to advance your position and pay, 
because he knows you are training yourself for a bigger future? 





Read this letter recently received by the International Corre- 
spondence Schools: 


“It affords me a great deal of pleasure to be in a position whereby 
I can recommend your courses to any one who wants to advance above 
the common level. 

“In our organization it is easy to pick out the men who have been 
trained by International Correspondence Schools. In fact, our Manager 
and Vice-President, our Steel Shop Foreman, our Chief Engineer, our 
Foundry Foreman, and our Machine Shop Foreman are all products of your 
Schools, and they all rank high in their respective fields. 

“I unhesitatingly commend your training to any one who has in mind 
advancing in his work and assuming responsibility. 


JAMES H. MILLER, Pres. 
Inter-State Foundry and Machine Co., Johnson City, Tenn.” 


The time to start preparing yourself for the future is RIGHT Now] 
And the way to start is to clip this coupon—and mail it—ropay! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


, x > 
BOX 7669-J, SCRANTON, PENNA. 
- Without cost or obligation, please send me a copy of your booklet, “Who Wins and > 4 
, ” . : ° ° ne 
Why,” and full particulars about the subject before which I have marked X: 
TECHNICAL AND INDUSTRIAL SUBJECTS 
Agriculture Air Brakes Contracting and Building [) Manufacture of Pulp Paper ] Sanitary Engineering 
Air Conditioning and Cooling 0 Cotton Manufacturing 1) Marine Engineering Sheet Metal Work 
Architectural Drafting sel Engineering 1) Mechanical Drafting Steam Electric Engineering 
Architecture ] Electric Inginee O) Mechanical Engineering Steam Engineering 
Auto Electric Technician > : z 7 0 Mine Foreman (J Navigation Steam Fitting 
At ito Technician . “3 O Patternmaking Structural Drafting 
‘ruit Growing 0 Pharmacy ] Plumbing Structural Engineering 
] Heating 0 Poultry Farming (J Surveying and Mapping 
gineering ] Heat Treatment of Metals (] Public Works Engineering 0) Telegraph Engineering 
nating 0) Highway Engineering 0 Radio oO Telephone high 
} House Planning O R. R. Locomotives 0 Toolmaking ] Ventilation 
v leering 0 Machinist OR. R. Section Foreman Wel ling, I ie tric and Gas 
val Mi 1ing 0 Management of Inventions O) R. R. Signalmen [5 Refrigeration () Wo la n Manufacturing 
BUSINESS SUBJECTS 
] Accounting 2 Advertising 0 volleg e Preparatory 0) Grade School Subjects 0 Railway Postal Clerk D2 Signs 
Bookkeeping Accounting D High School Subjects ] Salesmanship 0D Spanish 
Business Correspondence 3 Account ing O Illustrating Secretarial Work 
Business Management ear College Subjec ts oO Lettering Show Cards (J Stenography and Typing 
] French 1) Managing Men at Work 0 Traffic Management 


DOMESTIC SCIENCE SUBJECTS 


0 Advanced Dressmaking Home Dressmaking 0 Tea Room and Cafeteria 
0 Foods and Cookery 0) Professional Dressmaking and Designing Management, Catering 


Cj Cartooning }] Civil Service [ yremanship 


Present Position 
Canadian residents send coupon to icpetmaaineal Correspendence Schools Canadian, Limited, Montreal, Canada 
British residents send coupon to I. C. 8., 71 Kingsway, London, W. C. 2, England 
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Everybody was sure 


GHOSTS 


were loose in van | house 











With it I not only perform mysterious stunts— But 

can build my own radio — My own telegraph prac- 

tice set— My own radio announce system — It’s just 
packed with fun and thrills! 


RCA Electronic Labs have won the cheers of thousands 
of real boys—and their Dads, as well! For these Labs 
mean hour after hour of thrilling, exciting fun. And the 
Lab's parts may be used over and over again, for the 
construction of a variety of devices. 

Just think! With an RCA Electronic Lab you can build 
your own Magic Relay—and that means a barrel of 
laughs. For with it, you can keep the whole family guess- 
ing by mysterious ringing bells, turning the radio on 
and off—and doing many other puzzling and amazing 
stunts. In addition, you will have a grand time con- 
structing your own radio receiver and your own tele- 
graph practice set, as well as an announce system for 
talking through the family radio. 

Yes sir! All the adventure of electronics is yours with 
one of these fascinating new Labs. And w hile you're en- 
joying yourself—you'll be getting valuable knowledge 
too. So see the RCA Electronic Labs today. Available in 
two models. Priced from $7.50.* All parts are genuine. 
On display at your RCA Victor Dealer’s—or wherever 
toys are sold! 

For finer radio performance—RCA Victor Radio Tubes 
Trademark ‘*RCA VICTOR" Reg. U.S. Pat. Off. by RCA Mfg. Co., Inc. 
*Prices f. o. b. Camden, N. J., subject to change without notice, 


Put on your ow: radio dr.smas...with sound effects! 


SEE NEW RCA SOUND CONTROL STUDIO 


RG ELECTRONIC LABS 


AND SOUND CONTROL STUDIO 


By-Products Division, RCA Mfg. Co., Inc., Camden, N. J. 


A Service of the Radio Corporation of America 
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J. G. O'BRIEN 
Atlas Champion 
Cup Winner 


s an ordinary snap- 
s of. one of Charles 
A Californian pupils. 


This _is coupon O’ Brien sent to 
et * 
oe—clip it NOW! 


¥ 


: and Here's the Handsome 
Prize-Winning Body 
i Gave Him / 


G. O’BRIEN saw my coupon. He clipped and mailed it. 
« He got my free book and followed my instructions. He 
became a New Man—and also won one of my Atlas-Cham- 
pion, Sterling Silver Cups for his physical improvement. 
NOW read what he says: 


“Look at me NOW! Dynamic Tension 

WORKS! I'm proud of the natural, easy way 

you have made me an ‘Atlas Champion’!” 
J. G. O’Brien An _ ontouched 


.et Me Prove I Can Make mitts’ dy its 
YOU a New Man! ) veloped mart 


Would you like to have a Fn My natn 

handsome _ build greater ine into “The World’s 
physical development — a _ Most Perfectly Developed Man,” the title I 
strong, muscular body? won twice and have held ever since, against 
Then listen to this: all comers. My secret is Dynamic Tension. 
It is a natural method. Its purpose is not 
myself, was once a only to give you the powerful, rippling mus- 
skinny weakling of 97 lbs. cles you’d like to see in your own mirror, 
I in’t know what real health or but also—for those whose systems are slug- 
st gth were. I was afraid to gish from lack of proper exercise—to help 





i 


ashamed to be seen in a them tone up their entire body, ’ 
- ; 1 ded toth 
iming suit. and out. ’ iw yey 
greatest improve- 


Accept My 7-Day Trial Offer | tent in next € mos. 


you want a better build? cost you nothing. Surely this is 
you dissatisfied with your proof enough that by continuing with 
nt physical development? All my ‘‘Dynamic-Tension’’ method I 
‘ is a 7-DAY TRIAL. Just can make you a New Man—give you 
eek! In even that short time bodily power and drive, and put you 
vill notice your chest harden- in magnificent physical condition 
and filling out with solid which wins you the envy and respect 
le—or the 7-Day Trial will of everyone. 


FREE BOOK 


t me show you the results produced for other men! 
send you FREE my famous book, ‘Everlasting 
th and Strength.’’ It shows actual photos. Write 
name and address carefully on coupon. Mail to me 
nally today. I'll rush your free copy to you AT 
E! Charles Atlas, Dept. 1L, 115 East 23 Street, 
York, N. Y. 





CHARLES ATLAS 
Dept. 1L, 115 East 23rd Street, 
New York, N, Y. 


I want the proof that your system of Dy- 
namic Tension can help make me a New Man 
—give me a healthy, husky body and big mus- 
cle development. Send me your FREE book, 
“Everlasting Health and Strength,’’ and full 
details about your 7-DAY Trial Offer. 





Sounds Like a Good Idea. 
Go Ahead and Try It Out 


Havinc just got through with a siege of 
the painters, I’ve been wondering why some 
one doesn’t design a 
“‘paintless house.”’ 
With stainless-steel 
walls, a plastic ceil- 
an Ss: ing, and some sort of 

——e waterproof composi- 

' y tion flooring provided 

r ol | | with an inconspicuous 

7 ? gutter and drain, the 

ef problem of cleaning a 

room would be _ re- 

: duced merely to re- 

moving the furniture 

and washing it down 

with a hose. Such a 

room would cost more, but then you don’t 

exactly get painters to work for nothing. 
—T. K. V., St. Louis, Mo. 


YEAH, AND THEN BE 
SORE BECAUSE you 
COULDN'T CHANGE THE 


How Can It Be Going Somewhere 
and Standing Still, Too? 


RECENTLY a group of us were listening to 
an Army officer talking about the high-speed 
tanks that form an important part of the 
U. S. Army’s newly formed mechanized units. 
Everything was understandable enough until 
he came to explain the operation of the rub- 
ber endless treads on which these fighting 
units run. If a tank is rolling along a road at 
twenty miles an hour, he said, at any given 
moment the top horizontal portion of the 
endless tread is moving at forty miles an hour, 
while the bottom horizontal section in con- 
tact with the ground is not moving at all! 
Now I don’t doubt this statement, since an 
officer in the mecha- 
nized cavalry wouldn’t 
be an officer if he 
didn’t know his onions, 
but I would like some 
patient person to ex- 
plain to me in terms 
of one syllable just 
how a practically non- 
flexible, endless tread 
attached to a moving 
object can be at rest 
and also moving twice 
as fast as the object, 
all at one and the 
same time. As I see it, that means that the 
tank is traveling twenty miles an hour faster 
than the bottom of the tread, and at the 
same time, loafing along twenty miles an 
hour slower than the top of the very same 
tread. To save my sanity, some one has got 
to give me the low-down on this, and soon. 
—K. A. M., Chappaqua, N. Y. 


GUESS IT'S RIGHT, MY 
HEAD’S DOIN’ 9O AND, 
1'M STANDING STILL! 
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Even a Hurricane-House Owner 
Has Something To Worry About 


TuHaT “hurricane house” described in your 
last issue has all the earmarks of a smart 
idea for a stiff breeze, but I hate to think 
what would happen if the weather-vane 
dwelling happened to be directly in the path 
of even a gentle “twister.” Mr. Koch better 
build in a good set of four-wheel brakes if he 
doesn’t want to wake up with a dizzy feel- 
ing some night and find everything spin- 
ning.—R. P. D., Topeka, Kan. 


Those POTS and WOLS 
Will Drive Him STUN 


TELL me, is this the United States—or 
China? I’ve just come back from a trip in 
my car, and there was one thing that just 
about drove me nuts. I mean this business of 
painting warning signs 
on pavements, with 
the letters arranged THAT DOES IT! 
vertically to read from g / 
bottom to top. I realize . 
that it is done that 
way because motorists 
are expected to read 
the nearest letter first, 
and so on. But you 
don’t read them that 
way. You see the word 
as a whole, and natu- 
rally read it from top 
to bottom, as anybody 
except a Chinaman would. The result is that 
STOP becomes POTS, and SLOW becomes 
WOLS. Goodness knows, the roads are 
dangerous enough as it is, without motorists 
seeing POTS before their eyes, or suddenly 
encountering WOLS at a busy intersection. 
Let’s go back to the good old American 
custom of writing from top to bottom.— 
M. E., Newark, N. J. 


The Drought Was a Break for the 
B.O.E.A.P.Q.0.T.U.S.D.0.A. 


Serious drought last summer? Brother, 
you should have seen some of the farms 
around this vicinity late in July. Before it 
was over, nobody was worrying about such 
things as lightning bugs, mosquitoes, crickets, 
tree toads—no, not even about Japanese 
beetles! It’s really about these last, however, 
that I'm writing. Your correspondent won- 
dered if the drought might mean we could 
hope for fewer Japanese beetles next year. 
I recently read in the (Continued on page 16) 
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You Must Know What to Do 
When Signals are Called 


To play the game—whether on the football field or in 
bigger jobs of business and industry—you must 
w what to do when the signals are called. To make 
team a player must be above average—and you 
t be above average to meet the demands of em- 

yers for the better paid positions. 
‘our own ability to hold the better jobs depends 
irely on the preparation you have made to accept 
opportunities offered every month in the year 
he active fields of today such as Air Conditioning, 
sel Engineering, Drafting and Design, etc. Men 
1ese fields and others with preparation as account- 
ts : ond in merchandising are being advanced into 
1 openings as department heads, managers, fore- 
, superintendents, traveling auditors, etc. 
ur opportunity today simply means being ready 
the good jobs looking for good men—your chance 
1 worthwhile position depends on whether or not 
1 will prepare to meet the demands of employers 
ver the country who are offering the big jobs to 
who can handle them! 


ithout training a man is no more valuable at 40 


than at 30, is old at 50. But the doctor at 40 or 50 isa 
better doctor than he was at 30—and it’s the same with 
men trained in other fields—executives, draftsmen, 
engineers, merchants, architects are young at 40, 
at 50 — and still have many good pay years ahead. 
Promotion, higher pay, reward properly trained men! 


American School, an educational institution incor- 
porated ‘‘not for profit,” has used for over 40 years a 
direct and practical method for preparing men to handle 
the bigger jobs in business and industry. 


American School graduates hold important positions 
as engineers, accountants, experts, draftsmen, managers, 
etc., or successfully operate their own business. Thou- 
sands of our High School graduates have entered col- 
leges, universities, normal schools, etc., have attained 
success in business or industry. 


Find out how American School can help YOU, the 
difference it may make in your entire future success 
and happiness! Mail coupon today for free Bulletin 
and early lesson in field of your choice. No obligation 
on your part. 


American School, Dept. G846, Drexel Ave. at 58th St., Chicago 


Try a Lesson Searsalt—No 
American School, Dept. G846, Drexel Ave. at 58th St., Chicago 


ve checked the line of work in which I would like a good job. Please send me without expense or obli- 
oD my part a copy of your Bulletin and an early lesson in the field I have selected. 


Electrical Engineering 
] Diesel Engineering 
Drafting and Designing 
Electric Refrigeration 
Heating, Ventilating, 


Air Conditioning 
Architecture 
Automotive Engineering 
Automobile Repairing 
Bookkeeping and 

Cost Accounting Piumbing 
Business Management Professional Accounting 
Civil Engineering Incl. C. A. Coaching 
Aviation High School 
Contracting, Building Highway Engineering 
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0 Law 

© Liberal Arts (College) 

0 Mechanical Engineering 
0 Merchandising 

0 Private Secretary 
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0 Shop Practice 

0 Steam Engineering 
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Ow Keaders Say = 


papers that this is so. It seems that the 
beetles lay eggs or something underground, 
and that when these hatch, the grubs need 
a lot of water. Lack of it kills a good major- 
ity of them. It’s a break for us suburbanites 
and for (this mouthful always tickles me) 
the Bureau of Entomology and Plant Quaran- 
tine of the United States Department of 
Agriculture!—H. J., Morristown, N. J. 


It looks as Though Some One 
Must Have Been Gypped 


One of your bright math enthusiasts 
should toss this one off in stride. Smith left 
a $100 bill with the proprietor of a hunting 
lodge while he went off on a week’s hunt- 
ing trip. The day after he left, one of the 
proprietor’s creditors demanded payment on 
a $100 note from the proprietor, who decided 
to pay up with the absent Smith’s century 
and put it back later. The creditor im- 
mediately turned over 
the 100 smackers tO mMoNEY’S VALUE !5 ONLY 
his wife, who paid last THE ae nis 
year’s coal bill with it. THE PUBLIC! 

The coal dealer, de- 4 MEDIUM OF TRADE! 
lighted at the unex- 

pected windfall, re- 

paired to the hunting 

lodge and gleefully 

paid it over to the 

proprietor as final 

payment on a_ boat 

he’d bought from him. 

The proprietor, pleased 

to have the bill in his 

hands again, put it back in his safe. Present- 
ly, Smith returned from the hunt and asked 
for his money. When the proprietor handed 
it to him, Smith promptly threw it in the 
fireplace where it burned up. “It was a 
counterfeit bill that I found,’ Smith ex- 
plained. “Before I went away I was planning 
to pass it off on somebody, but now I think 
better of it.” Who got gypped?—R. G. N., 
Albany, N. Y. 


It’s Not a Question of Oxygen, 
But How To Get Rid of the Water 


No ONE can disagree with the motives that 
prompted J. R. to suggest the emergency 
making of oxygen in submarines in distress 
by means of electrolysis of sea water. But 
I’m afraid he’s barking up the wrong tree. 
In time of submarine disaster, the immediate 
problem is rarely one of oxygen supply, it 
seems to me. Rather, it’s shutting valves, 
repairing damage, and keeping salt water 
from the battery room. Always, the oc- 
cupants must make every effort to establish 
communication with the outside. Not being 
a submarine expert, I wouldn’t venture to 
guess what other problems might have to be 
solved, but I'll bet none of them would be 
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oxygen, reserve supplies of which could be 
and doubtless always are stored on board. 
—O. S., Fall River, Mass. 


““Ship-to-Shore’’ Communication 
Will Be a Real Problem Then 


THE planet Mars has 
just passed closer tO mayvBE THE ROCKET 
the earth than it’s SHIP WILL BOUNCE 
been for more than a_ RIGHT BACK, TOO. 
dozen years. It brings 
up a question that’s 
been bothering me. 
Every so often we 
hear of supposed radio 
signals from _ places 
like Mars in outer 
space, and I’m wonder- 
ing how we receive 
them—if they really 
do get here. As I under- 
stand it, the thing that makes radio reception 
possible is the layer of ionized atmosphere 
several miles up. Now, if radio waves bounce 
off the inside of this electric shell, wouldn’t 
they also bounce off the outside, preventing 
them from reaching our receivers at all? 
What’s going to happen to rocket-ship-to- 
earth communication if we ever should have 
interplanetary travel?—D. M., Glencoe, IIl. 


He Had a Fine Ride—Except 
for the Battery-Acid Bath 


F. H. asks why some one doesn’t put an 
electric drive on bicycles. I’ve tried it, almost 
exactly as he pro- 
posed. The motor was 
a Model A Ford power- 
plant-type generator, 
operating as a series 
motor. The speed was 
around fifteen miles 
an hour on the level, 
but after some forty 
miles, the rider was so 
drenched with battery 
acid that he gave up 
the idea of using wet 
batteries on a bike. 
A. J. M., Seattle, Wash. 


THE GUY MUST HAVE 
BEEN A NUDIST | 
AFTER THAT RIDE- 


Add Your Figures Properly 
and It Comes Out All Right 


Is C. S., of Baltimore, trying to kid some 
one with his chiseling bell-hop? I'll admit it 
sounds tricky at first, but if you add up your 
figures properly, it comes out all right. The 
three guests lay out $10 apiece, or $30, and 
get back $1 apiece—total outlay $27. Now to 
keep yourself straight, you've got to add the $2 
that the crooked bell-hop held out to the $25 
that the hotel retained: Total, $27. Add to 
this the $3 refund and (Continued on page 18) 
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How Big Is YOUR PAY-CHECK? 


| 


If you earn under *3,000, 
Higher Accountancy may 
be the answer for you 


HE size of my pay-check? What business is it 
of yours?”’ Perhaps that’s the first reply that 
comes to your mind, 

But—stop a moment. It really 7s our business—to 
men just like you. In fact, it’s been our business 
at LaSalle for 30 years. 

If your pay-check isn’t all that you’d like it to be, 

why not consider accountancy? Why not become 
member of this well-paid and respected field? 
’ not, in short, prepare yourself to earn real 
ney—insure a good home for your family—a new 
an education for the growing youngsters—a 
‘ account for a rainy day ... these and many 
: of the precious things in life? 
\laybe you’re one of those ever hoping for ““breaks” 
CW ill give you a higher standard of living. Yet 
s precisely what most of 30,000,000 other em- 
ees in this country are doing. 
t all of them, of course. Here and there you 
ambit yus men who aren’t depending on luck 
to carry them ahead. They’re following a tested 
“4 0 increased earnings—leaving nothing to mere 
. They’re training themselves for better jobs 
nin week spending a few hours in serious but 
interesting study at home. 
Some day, as expert bookkeepers and later as 
intants, these determined men will have stand- 
nd a considerably larger income—in a profes- 
that pays and pays well. 
y don’t you do as they are doing—take ad- 
age of LaSalle training? Even though you do 
not know the fundamentals of bookkeeping now— 
you nevertheless may have an excellent opportunity 
to master accountancy. Many others have done it. 
rhaps you’re asking yourself, ““But don’t these 
s possess natural ability that I lack? Don’t I 
a special talent for all this?” 
‘rather, “If I do my part, won’t J get results, 


1 will! For all it takes is in- 

nce, serious study and work 
genius. Under the LaSalle 

n you solve problems by sim- 
ps... from day to day, as 

ert accountant does. You 

» same basic principles. And 

these problems become diffi- 

nd puzzle you, you get counsel 

suld be matched only through 

nal coaching by a battery of 

s in a big accounting house. 

In a comparatively short time, 
you train yourself in Elements of 
Acc. unting, Principles ot Account- 
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ing, Auditing, Cost Accounting, Business Law, 
Organization, Management and Finance. The train- 
ing—complete and intensive all the way—takes you 
right into C.P.A. coaching if you desire. 

Later, when you’re an accountant, it may be 
possible to go into business for yourself as a public 
accountant and be independent. Or, if you choose to 
work for someone else as an executive accountant, it 
well may be for a salary several times that which 
you draw now. 


Write for this FREE book 


If you’re tired of pinching pennies, investigate ac- 
countancy and LaSalle training. There isn’t a faster, 
less expensive or more convenient method to master 
accountancy. Fill in the coupon and mail. We'll 
send you our 64-page book, “‘Accountancy, The 
Profession That Pays.” 

Then, when you read all the facts, you yourself will 
be able to judge best whether you have the will to 
study and apply your best efforts—toward a more 
secure future. 


LaSalle Extension University 


A Correspondence Institution 
Dept. 1183-HR 
I want to earn a bigger salary—through accountancy training. 
Send me, without cost or obligation, your 64-page book, “‘Accoun- 
tancy, The Profession That Pays.” 


Chicago, Ill. 
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Ow Keaders Say ees 


you have $30. When I can figure them out, 
they are simple.—C. E. B., Hollis, N. Y. 


At Any Rate, There’s Been 
No Protest from the Rats 


May I enter my protest against the “scien- 
tific’ tests made by some Kansas City re- 
searchers who recently put some rats on a 
tt ree-month binge, giving them nothing but 
alcohol to drink. The 
experiment proved, ac- 
cording to the papers, 
that rats, like human 
beings, were creatures 
of habit and, when 
intemperate, were 
victims of headaches 
and other hangover 
complaints. My pro- 
test is against that 
assumption “when in- 
temperate.” Who ever 
heard of an intemper- 
ate rat, and what good 
can such tests be since rats, by all normal 
human rationalization, must be classed as 
temperate? Wouldn’t it be just as logical to 
put humans in a cage with nothing to eat but 
some cheese which was carefully placed on 
the hair trigger of a rat trap? After a while, 
the humans would conceivably get so hungry 
that they would risk busted fingers to get 
at the cheese.—T. A. W., Boston, Mass. 


WHAT D0 YOU MEAN 
BY ANALOGY’? ALOT 
OF THEM ARE RATS! 


That’s Close Figuring 


on Anybody’s Speedometer 


to the problem submitted by 
D. R. C., of Sacramento, Calif., in the Septem- 
ber issue: According to my calculations, the 
speed of the car must be 38.843 miles an 
hour.—W. L. B., Chicago, IIl. 


IN REGARD 


The Psychology of Odors 


Interests This Bee Keeper 


As A keeper of bees, I have often noted the 
importance of odors in the hive. Members of 
the colony are recog- 
nized by their smell; 
interlopers are de- 
tected by their odor; 
the smell of the queen 
has a quieting and 
calming effect on the 
whole colony. I have 
often wondered why 
odors are not used 
oftener to produce de- 
sired psychological 
effects in humans. 
The brain was origi- 
nally a smelling organ, 
scientists tell us, and odors produce profound 
emotions over which the mind has little con- 
trol. A thorough study of the question might 


WELL, TEAR GAS 15 
ONE USE! 
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provide a list of odors that could be used in 
theaters, churches, factories, and homes to 
regulate emotions and increase efficiency. 
In fact, “smell propaganda” might beccme 
an important feature of future wars.—A. O., 
Springfield, Il. 


The Hunter Better Get a Little 


Practice in Jumping, Himself 


IN THE Ganjam District of Madras Presi- 
dency you get one of the best tiger-shooting 
areas in India. I was once out on foot on a 
shoot with a native tracker. Stalking along 
through the heavy undergrowth, I suddenly 
came face to face with a tiger. Of the two 
of us, I don’t know which was more sur- 
prised, myself or the tiger. Before I could 
regain my presence of mind, the tiger sprang 
at me. Fortunately, he 
misjudged the distance 
and sailed clear over 
my head, landing about 
twelve feet in the rear. 
With a growl of dis- 
appointment, he made 
off into the forest. A 
few days later, I was 
out again in that part 
of the forest, this time 
with a keen look-out 
for Mr. Stripes. I came 
across a cleared space 
where the small 
bushes had been uprooted and thrown aside. 
My guide did not know what it all meant, so 
I climbed a tree at the edge of the clearing 
to wait developments. Half an hour later, I 
was surprised to see the same old tiger, that 
had missed getting us a few days before, 
stalk into the clearing and, believe it or not, 
what do you think he was doing? Yes, that’s 
right, sir. He was practicing low jumps!— 
H. C. M. McL., Ramnad, South India. 


Speeds of 700 Miles an Hour 
Are Old Stuff for Rockets 


To E. F., of Atlanta, Ga., who is worried 
about the ultimate speed of airplanes whose 
propeller tips already are approaching, if 
not exceeding, the inefficient rate where they 
travel at the speed of sound, may I say 
you’ve overlooked the possibility of the 
rocket. I’ve read that the rocket is the most 
efficient self-propelled motor, having higher 
than ninety-nine-percent efficiency. Further- 
more, it was a good three years ago when I 
first read of a rocket reaching the speed of 
more than 700 miles an hour. Now I’d like to 
read some up-to-date news in P.S.M. on what 
is being done in experimental rockets at the 
present time. Incidentally, since rocket 
motors are so extremely efficient, why can’t 
they be used to propel airplanes, in place of 
the highly inefficient gasoline motors now 
in use?7—W. B. N., Louisvime, Ky. 


PRACTICE MAKES 
PERFECT! 
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HAVE YOU GIVEN THE DIESEL 
FIELD ANY REAL THOUGHT? 


You have seen the full page newspaper and magazine 
ads on new type Diesels. You have read frequent news 
items on the rapid, ever-expanding adoption of Diesel 
power. You have seen many magazine articles on the 
spectacular growth of the Diesel industry. But have you 
connected any of them with your own future? 


Investigate for yourself . . . get your free copy of the 
pictorial “March of Diesel” . . . find out about Hemphill 
Diesel training. You can start right at home and finish in 
the Hemphill Schools shops. Send the coupon NOW. 


HEMPHILL DIESEL SCHOOLS 


All communications concerning enrollment in 
any of the Hemphill Diesel Courses should 
be sent to one of the following. addresses: 


NEW YORK 
CHICAGO 
MEMPHIS 
LOS ANGELES 
VANCOUVER, B.C. 


31-32 Queens Bivd., L.I.C. 
2006 Larrabee Street 
431 Monroe Avenue 

2012 San Fernando Rd. 
1365 Granville Street 


Applications for enrollment will be accepted 
from English speaking students residing in 
foreign countries. Write for special terms. 


NOVEMBER, 1989 
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Hemphill Diesel Schools (use nearest address) 


Please send data on your Diesel courses, 
also free copy of illustrated booklet 
‘March of Diesel.” 


Name 
Street 
City 


Age 








State m-4l-s 
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BOON to bandsmen who play outdoors 

in shivery weather during midwinter 
parades or at late-fall football games is a 
novel muff invented by Duane F. Rupert, 
of Gloversville, N. Y. Made with a durable 
waterproof covering of hide and lined with 
fleece or fur, the muff has a slide fastener 








to make it easy to slip on or off an instru- 
ment such as a clarinet. Openings in the 
muff allow the musician’s hands to finger 
the keys or holes of the instrument, while 
fully protected from the cold. The inventor 
claims that the muff will also prevent the 
condensation of water within the instru- 
ment and help preserve correct pitch, which 
is often disturbed in cold weather... IT IS 
ESTIMATED that of every three lawsuits 
concerning patents, only one ever reaches 
a final decision in the courts, the two others 
being dropped by one side or the other, or 
settled amicably out of court .. . LOUISE B. 
PREBLE, of Hingham, Mass., proposes an- 
other bright idea 
for cold weather: 
An automobile 
steering wheel that 
is electrically heat- 
ed. Especially use- 
ful for drivers of 
open trucks or cars, 
the wheel has in- 
ternal channels 
that carry resist- 
ance wires. These 
heating elements 
are connected to 
the car battery 
through the wheel 
spokes and_ the 
steering column... 
DURING THE LAST 
FORTY YEARS, an average of about twenty 
of every 100 patents issued in the United 
States have been in some way related to 
automobiles or the automotive industry... 
“WRITE IT ON THE CUFF” becomes some- 
thing more than a slang phrase with the 


Inventors 


development by Raymond E. Kinney, of 
Topeka, Kans., of a wrist-strap note pad. 
Installed in a case very similar to that of 
a wrist watch, rollers 
carry a narrow strip 
of paper on which 
notes and memo- 
randa can be writ- 
ten in the space 
normally occupied 
by the dial of a 
wrist watch. Moving 
knobs on the outside 
of the casing turns 
the rollers to pro- 
vide a fresh paper 
surface at any time, 
or to move previous- 
ly written notes back 
into view ... THE 
INCREASING COM- 
PLEXITY of many 
chemical patents is well illustrated by 
patent 2,163,607. It has seventeen claims, 
the first of which is broken up into twenty- 
nine distinct subdivisions ... TO MAKE THE 
DRIVER of a taxicab that uses a meter hold 
to a true accounting of his fares, and pre- 
vent him from giving free rides, a new 
gear-shift control devised by Joseph Lad- 
daga, of New York City, makes it im- 
possible for the driver to shift into high 
gear unless the rear passenger seat is oc- 
cupied and the meter operating. When a 
customer sits down on the rear seat, his 
weight automatically actuates a hydraulic 
control that releases a gearshift locking 
device, and at the same time sets the cab’s 
fare meter in operation. To shift his posi- 
tion in the waiting taxi line, or for other 




















short car movements, the taxi driver can 
proceed in reverse or in a low gear at any 
time ... THE U. S. COURTS have ruled that 
if one person suggests an invention to 
another, without giving him any explana- 
tion of how it can be put into effect, the 
latter can apply for a patent if he puts the 


(Continued on page 22) 
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SUCCESSFUL 
INVENTORS DO IT! 


30 0 K 
TELLS HOW 


IF there is a reliable formula followed by successful inventors, 
t is (1) a good invention, (2) a good patent, (3) a good market. 
To make the formula work, in this modern age of competition, 
point No. 2, effective patent protection, is the real connecting 


ink between companion points No. 1 and 3. 


NATION-WIDE MERCHANDISING 
SELLS NEW PRODUCTS BY THOU- 


SANDS Many times inventors say, “It’s such 

a simple gadget—is it worth a patent?” 
Inventors who say this have little conception of 
modern merchandising methods. New gadgets are 
not “peddled” today from town to town. Mass 
production takes them over and turns them out 
immediately on a big scale. Nation-wide sales 
agencies put them quickly in stores all over the 
ountry. If a manufacturer takes your invention 
the wheels of mass production start rolling and— 
almost overnight—the new commodity or novelty 
is “on sale’ from coast to coast. That’s the 
modern American way. New production methods, 
salesmanship, advertising and promotion do not 
vait for public demand—they create it! Modern 
business makes pennies of royalty pile quickly into 
lollars of profit—profit that must be protected by 
worthwhile patent. 


BE SURE TO PROTECT YOUR RIGHTS 


The U. S. A. is the greatest open market for 
new inventions in the world. Here commercial 
striving is so keen that the unprotected invention, 
f it has public acceptance, is quickly “eyed” and 
may become the prey of eager competition. Worth- 
while manufacturers won’t bear the production 
osts and sales expense of promoting a new in- 
vention unprotected by patent. A good, strong 
patent not only opens the road to marketing your 
invention, but closes it to would-be chiselers who 
may seek to reap the rewards of your creative efforts. 


LET US HELP YOU WITH YOUR PATENT 


During the past twenty yearswe have helped great 

umbers of inventors secure their U.S. Patents. We 
‘now the pitfalls and how to avoid them. We have 
trained, experienced patent draftsmen and registered 
patent attorneys ready to serve you—and each 
me, when he undertakes to handle your case, 
realizes that he is personally responsible to con- 
tribute the fullest individual effort possible. 


FREE RECORD OF 
INVENTION FORM 
MAKES IT EASY 


When you send for our 
FREE BOOK, we include, also 
Free, our specially prepared 
“Record of Invention’’ blank 
on which you can quickly make 
and date a sketch and descrip- 
tion of your invention. This 
“disclosure’’, asit is called, may 
be absolutely invaluable as 
evidence for you, should your 
rights ever be contested. Be 











sure to get it and use it. 


MAIL COUPON NOW! 


If you have an invention in the making—if you simply 
have the crude elements of an invention in mind—you 
should have our Big FREE BOOK without delay. It 
will guide you every step of the way—from the preliminary 
search stage to the issuance of the final patent grant. 
This book contains twenty-five chapters describing in plain 
man-to-man language the story of obtaining a patent and 
marketing aninvention. This book is absolutely FREE— 
just tear off the attached coupon or write us a letter or 
postcard TODAY! 


CLARENCE A. OBRIEN 
and HYMAN BERMAN 


88-L Adams Building, Washington, D, C. 


Reg. Patent Attorneys Before U. S. Patent Office 


Please send me at once your Big Free 48-Page 
Book, ‘‘Patent Guide for the Inventor’”’ and your 
specially prepared “‘Record of Invention’’ form. 
This request does not obligate me. 


a a ES ee nena rd 


Address 











(Please write or print plainly) — 





WHAT TO DO With Your 
INVENTION? 
hob. BOORS 


fee ALL! 


Patent facts clearly explained. 
Everything you need to know about 
protecting and commercializing your 
ideas. Mail coupon below for free 
copies of our booklets, “‘How We 
Protect You” and “Suggestions on 
How to Commercialize Your Inven- 
tion.’’ We will also enclose our orig- 
inal Certification of Invention form, 
valuable proof in showing priority. 


OUR 63 YEARS’ EXPERIENCE 
is your assurance that you are deal- 
ing with a reliable firm of regis- 
patent attorneys. We 
serve you quickly, 
confidentially. 


tered are 
dy to 


eMciently, 


C.A. SNOWEC ° 


Registered Patent Attorneys Since 1875 


Dept. 2911, Snow Building, Washington, D. C. 


Gontiomens Please send me ahootutoly, free and without ob igation 

your original document, ‘‘Ce rtification of Invention,’ 
together wi with your two guides tor inventors, ‘How We Protect You"’ 
and ‘‘Suggestions on How to Commercialize Your Invention.’’ 


Name 


Street and No 


City or State 


a, 
JAI Ley PATENT 


Town 


Written by a Former Member of the Examin- 

ing Corps (1922-24) of the U. S. Patent Of- 

fice. If you want to profit by ycur idea, you W 

should take steps to apply for a U. S. Patent at 

once. Your first step is to get this Free Book. This inter- 
esting illustrated book contains valuable information you 
should have. It tells you fully how to obtain a patent on your 
idea in the quickest way. With this Free Book you will also 
receive a ‘‘Record of Invention’’ form on which you can 
easily record your idea. Personal and Confidential Service: 
Your case will be personally handled only by a Registered 
Patent Attorney who is also a Former Member of the Ex- 
amining Corps of the U. S. Patent Office. All communica- 
tions confidential. 

MAIL COUPON TODAY for FREE PATENT BOOK and RECORD OF INVENTION Form 


CARL MILLER 


REGISTERED PATENT ATTORNEY 

FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 
t Woolworth Bidg., 35th Floor, Dept. 119C, New York City 

MILLER BUILDING, Dept. 119C, Washington, D. C. 


Please send me your Free Book, *‘How to Obtain a Patent,"’ and your i 
“Record of Invention’’ form. i 


ie 1 
; ADDRESS . bein . ee ee i 


PATENTS ~~ 


PERSONAL SERVICE 


strictest confi- 
dence on all 
your patent 
problems. Send 
sketch and description of your invention, 
search and report promptly as to 
copy of my 72-page booklet. Or, if you prefer to read my booklet 
first, write today for FREE copy. Registered Patent Attorney. 


me a model or 
L. F. Randolph, 340-D Victor Bildg., Washington, D.C. 


drawing, or 
and $5.00. I will make a 
its patentability and send you a 
99 Please ment 
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With the Inventors 


(Continued from page 20) 


idea into practicable shape ... TO SHOW 
CLOTHING FABRICS to customers in a way 
that will help them visualize how the ma- 
terial will look in 
a finished suit or 
overcoat, Lee L. 
Levering, of Tulsa, 
Okla., devised a 
novel system for 
fabric display racks 
used in clothing 
stores and tailor 
shops. A sample 
of clothing material 
is draped over a 
hinged arm of the 
display rack. A 
salesman then 
places against it a 
panel of _ trans- 
parent material on 
which is drawn the 
outline of a suit of 
clothes on a human figure. Most of the 
transparent panel has been made opaque 
so that the underlying fabric shows through 
just the outlined clothed section of the fig- 
ure, thus providing the customer with a 
view of how the fabric will look made up 
into a finished garment ...IN AN ARGU- 
MENT over the rights to a trade-mark of a 
product or invention between the person 
who first thought of the name and the per- 
son who first used it commercially, the law 
practically always favors the latter. . 

DESIGNED ESPECIALLY for use in movie- 
theater lobbies, an indicator invented by 
Leonard McGihon, of San Leandro, Calif., 
shows just what portion of the theater’s pro- 
gram is in progress at any given time, ap- 

















PROGRAM LASTS 2H-35M 

















proximately how long this feature will last, 
and when it will be over. The various parts 
of the program—feature pictures, news, 
shorts, and stage show—are marked on a 
semicircular dial, each taking space in pro- 
portion to the time it occupies during the 
course of one complete program. Moving 
(Continued on page 24) 
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SUDDEN DEATH 
gave birth to A NEW IDEA 


In 1880, in the region around Scranton, Pennsylvania, 
coal was king—and death his grinning jester! 

In dark mine passages, men died of ignorance... 
ignorance of modern safety measures. Appeals for life- 
saving information poured in to a local newspaper, and 
were answered. Men lived, who might have died. 

Gut of this situation grew one of mankind’s rarest 
achievements ... a mew idea... the idea that when 
ambitious men demand vital training, yet are unable 
to go to school, a school must go to them! 

For 49 years, the International Correspondence Schools 
(with headquarters at Scranton) have been offering 
ambitious men sound, essential training in technical 
and business subjects. More than four million men 
have been enrolled in these world-famous Schools. Thou- 
sands of business and industrial leaders acknowledge the 
part I.C.S. training played in their success. 

Your lack of training may not kill you, as it killed 
so many miners. But it will kill your chances of 
success! Mail the coupon now-—and learn how you 
can become a trained man, getting a trained man’s pay! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7670-J, SCRANTON, PENNA. 


Without cost or obligation, please furnish me with full par- 
ticulars about the subject before which I have marked X: 


TECHNICAL AND INDUSTRIAL SUBJECTS 


C2) Air Conditioning and Diesel Engineering Radio Refrigeration 
Cooling Electrical Engineering Sanitary Engineering 
Architectural Drafting Electric Lighting Sheet Metal Work 
Architecture Fire Bosses Steam Elec. Eng'ring 
Auto Elec. Technician Foremanship Steam Engineering 
Auto Technician Heating Steam Fitting 
Aviation Heat Treatment of Structural Drafting 
Boilermaking Metals Structural Engineering 
Bridge Engineering Highway Engineering Surveying & Mapping 
Building Estimating House Planning Telegraph Engineering 
Chemistry Machinist Telephone Work 
Civil Engineering Mechanical Drafting loolmaking 
Coal Mining Mechanical Eng'ring Ventilation 
_} Contracting and Patternmaking Welding, Electric 
Building Plumbing and Gas 
] Cotton Manufacturing 7} Public Works Eng'ring Woolen Manufacturing 
BUSINESS SUBJECTS 
ccounting Civil Service High School Subjects 
ivertising College Preparatory Managing Men at Work 
eeping Cost Accounting Salesmanship 
( ccounting Spanish 
ndence First Col. Subjec Secretarial Work 
Frencl Stenog. and Typing 
l'raffic Management 


Management 


DOMESTIC SCIENCE SUBJECTS 


inced Dressmaking 0 Professional Dressmak lea Room and Cafeteria 
xis and Cookery ing and Designing Management, Catering 


e Dressmaking 


Age. 


sition 


m residents send coupon to International Correspondence Schools 
, Limited, Montreal, Canada. British residents send coupon to I. C. 8., 
71 Kingsway, London, W. C. 2, England 
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7 BIG 
pole ae 


It’s Prest-O-Lite’s \ “s2- your ono. 


LOW PRICE. 


Amazing New 


SILVER JUBILEE ive 


WITH 7 REMARKABLE FEATURES 


HAT a battery—and what a PRICE! Fiberglas 

insulation! 51 big powerful plates! Rugged con- 
struction that means no power leakage! Plenty of 
punch for winter starts! All these features, PLUS 
the Prest-O-Lite HiLevel principle that makes 
it necessary to water this battery only 3 times a 
year under normal usage. See your Prest-O-Lite 
dealer NOW—save time and money with this new 
Prest-O-Lite SILVER JUBILEE Battery. 


PREST-O-LITE BATTERY CO., INC., INDIANAPOLIS, INDIANA 
Manufacturing Plants at: Indianapolis, Niagara Falls, Oakland, 
Oklahoma City, Toronto 


HOW HiLEVEL 
FEATURE WORKS 
FILLING LEVEL of Hi- 


Level Battery. (Note extra 
height.) 

FILLING LEVEL of 
ordinary battery. 

By the time the fluid in a 
HiLevel Battery drops to 
here, (note plates are still 
covered)... 

...in an ordinary battery it 
falls tohere, leaving a large 
part of the plate surface 
exposed and powerless. 


HILEVEL 
BATTERY 


ORDINARY 
BATTERY 
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along this dial is a pointer operated by a 
special clock mechanism. A quick glance 
at this pointer will enable the theater 
cashier, doorman, or usher to answer im- 
mediately a patron’s question on the prog- 
ress or remaining duration of any feature 
in the show . . . WIPING CHALKED WORDS 





























AND FIGURES from blackboards is no longer 
a chore for students or teachers when the 
blackboards are equipped with an auto- 
matic eraser developed by Gordon C. Farm- 
er, of Richlands, Va. When a switch is 
flipped, an electric motor running hori- 
zontally along a track at the top of the 
blackboard moves a slender vertical eras- 
ing arm that extends from the top to the 
bottom of the board. The motor-driven con- 
trivance moves from its starting point to 
the opposite side of the blackboard where 
the switch is tripped by engagement of its 
arm with a projecting stop, reversing the 
mechanism, which then travels back across 
the board to its starting point ... AN 
AUTOMOBILE STEERING WHEEL invented by 
Walter W. Gilbert, of Stillwater, Minn., 
controls the brakes cf a car as well as the 
steering. The upper section of the steering 
column is pivoted so that the wheel may be 
moved up or down as well as turned in the 


normal fashion. Controls leading to the 
car’s brake system are attached to the 
column in such a way that when the wheel 
is moved downward toward the floor of the 
car, the brakes are applied. The wheel re- 
mains effective for steering regardless of 
the setting of the brakes, as the steering 
column contains a universal joint. 
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UNIQUE SHUTTERS DEFLECT RADIANT 
HEAT RAYS-LIKE SUN RAYS-DOWNWARD: 
END COLD, DRAFTY FLOORS! 


WN 

















“The living zone is the lower 
half of your rooms—where 
you live—the space where 
you especially need heat. 


SUPERFEX 


Oil Burning 


HEATERS 





SUPERFEX Oil Heater’s exclusive patented 
feature “bends” nature to science... gives 
living zone* comfort. 





Engineers “scored one on 
nature” in developing 
SUPERFEX Heater’s extra- 
comfort advantage. Radiant 
heat rays—like sun rays—heat 
anything they strike. But 


radiant heat rays from 
SUPERFEX are controlled by 
adjustable shutters— deflected 
outward and downward at will 
—bringing extra comfort to 


anyone in the living zone.* 





1. SUPERFEX circulates 

comfortable, warmed 

air—one type of heat 
—like this. 


> ? 
tii 
' ' 
i 


SUPERFEX gives extra com- 
fort without extra cost. Its 
patented shutters direct radiant 
heat rays; it needs no fans or 
blowers that increase operat- 
ing expense and cause un- 
comfortable floor drafts. And 
only SUPERFEX has these 
patented shutters! 

Simple dial control or com- 
pletely automatic if desired. 
Operates quietly and evenly 
without attention. Burns wide 


Nome 


2. SUPERFEX's patented 
shutters, wide open, release 
a flood of cozy, radiant 
heat rays—a different type 
of heat—outward like this. 


eal 


PERFECTION STOVE CO., 


Please send me free SUPERFEX Heater booklets. 


3. And they also direct 
these radiant heat rays 
downward to eliminate 
cold, drafty floors, insur- 
ing comfort everywhere. 


bs oa 


és \ 
vif XN 
7S 


variety of inexpensive fuel oils 
available everywhere. SUPER- 
FEX brings a new sense of 
comfort to homes, stores, fill- 
ing stations, etc. Complete 
line in both Heat-Director and 
Radiant models with remov- 
able fuel reservoir. Also avail- 
able with constant level valve 
for use with outside fuel sup- 
ply. Easy purchase plan. See 
your dealer. FREE descriptive 


booklet—just send coupon. 


7195-B Platt Ave.. Cleveland, O. 





Street or R.F.D. 





The Mark of Quality 


PRODUCT OF PERFECTION STOVE COMPANY 


NOVEMBER, 1939 


County 
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New Ideas for Home Owners 


Electric Stoker 
Rolls up to Bin 
To Be Refilled 


SAID to be practically 
trouble-free, an electrically 
operated coal stoker for 
home furnaces requires no 
installation expense and can 
be mounted without even 
putting out the existing fur- 
nace fire. Quiet in operation, 
the stoker has only four 
moving parts, will fit all 
types of furnaces, and will 
feed coke, hard coal, or soft 
coal. Mounted on wheels, it 
can be pushed from the 
furnace to the coal bin for 
filling, and then rolled back 
into place. Thermostat or 
damper controls enable the 
stoker to maintain an even 
house temperature. 


Even if the shade is 
rolled up crooked, it 
will not bind against 
these offset brackets 


Roller-Shade Brackets 
Protect Fabric Edges 


WITH considerable usage, window shades 
are liable to have their edges torn and 
ripped by contact with sharp brackets that 
hold the rollers in place. An improved 
bracket now on the market is offset to pre- 
vent contact between the shade edges and 
the brackets, as shown in the photograph 
above. Even when the shade is rolled up 
crooked, its edges are not likely to be in- 
jured by the bracket since the inside surface 
of the latter is curved outward. 


30 


Wheeled up to a furnace’s open door, the stoker works automatically 


New Lighting Switch 
Has Delayed Action 


HOME OWNERS will not have to grope 
through darkened rooms after they turn the 
lights off when they have a new delayed- 
action wall-type switch which allows the 
lights it controls to stay on for from twenty 
to sixty seconds after the toggle is snapped. 
The switch may be used with lights rated 
from forty to 250 watts. 


Power flows for al- 
most a minute after 
the switch is flipped 
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(Briar Hill stoKers 


THINK OF THE TOBACCO YOU ARE: 


NOW WASTING—you are 
noking only 2/3 of the tobacco you 
uy—only 10c 


} 


actually 


worth out of a 


package— 


with your present 
pipe you actually 
smoke only this much 
of the tobacco you 
pay for— 

and you waste this 
much, 


YOU CAN STOP THIS WASTE with 


the Briar 
OF YOUR TOBACCO—and 
PIPE STAYS LIT. Briar Hill Stokers 


re heats the side walls. 
ill, the fire is at the top of the bowl. 


YOU SMOKE ALL 
YOUR 


Hill. 


ve you “a one match smoke.” 


Good to the last -puff—the mild 
»othness will surprise you. You get 
iry cool smoke—no slugs—no soggy 


eel 


No more finger pushing to keep the 

against the tobacco—the stoker 
cks the tobacco up and burns it at 
e top of your pipe. 


Your present pipe is a furnace—the 
In a Briar 
stays lit and your pipe stays cool. 


cool pipe means a cool smoke. 


You don’t have to cake your pipe— 
s mild and sweet from the first. 


You get MORE PUFFS TO THE 
PEFUL every puff dry, cool, 


eet and velvety. 
me i = we a WH Ne Oe GR we 
im ® 2s 


L 9 Cimeoiwm ¥ 22 


PoT 
MEDIUM ONLY © 241 MEDIL 


FOR PARTICULAR SMOKERS 


PIPE SMOKERS 


You are now wasting one-third of the tobacco you buy 
simply because that “lower one-third” in each pipeful gets 
wet, soggy and unfit for smoking. 


A “BRIAR HILL” STOKER in your pipe will change 
all this—you will smoke ALL of the tobacco on ONE 
MATCH—and enjoy the longest, sweetest smoke you ever 
had from any pipe. 


With the “BRIAR HILL” underfeed STOKER you 
raise the tobacco as you smoke—keep the fire at the top of 
the bowl where only cool fresh air is taken in (no pre- 
heated air as in the conventional pipe after it is one-third 
smoked). The tobacco will stay lit without overheating 
your pipe and the result is a slow smoke, cool, sweet and 
dry, GOOD TO THE LAST PUFF. 


YOUR OWN PIPE, if in good condition, can be equipped 
with a “BRIAR HILL” STOKER—custom fitted by ex- 
pert workmen. Just fill out coupon below and mail it to us 
with your pipe and ONE DOLLAR. (Wrap it well for 
mailing.) Your modernized pipe will be returned to you 
promptly, postpaid. (We do not change your stem or filter.) 


If you prefer A NEW PIPE, send $1.50 for the BRIAR 
HILL “PIONEER” a pipe of genuine imported briar, fitted 
with the BRIAR HILL STOKER, unexcelled in workman- 
ship and smoking qualities regardless of price or name, 
whether domestic or foreign and equipped to smoke either 
with or without a standard filter. 


(Briar Hill Corp. 


NO AGENTS 


™~ aw SS GS Se ee oe ae ee St ee oe ee eee ee ee ee ee 
BRIAR HILL CORP. MILLERSBURG, OHIO 
I am enclosing $1.00 and my favorite pipe. Please 
modernize it with a “BRIAR HILL” STOKER. 

I am enclosing $1.50. Please send postpaid one BRIAR 
HILL “Pioneer’’ Model Stoker Pipe. Style and size 
marked at left. (Please mark first and second choice.) 

Please mail pipe literature showing shapes and 
available. 


models 





NAME 





ADDRESS 





CITY AND STATE cecilia aia —_ 
PLEASE PRINT NAME PLAINLY) 11-39-P.S. 
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VOVEMBER, 1939 Please 
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This demonstration 

m ° shows how water, if 
Did that repair cost *5.00? : kemeet tls < 
foundation made of 
the new tile, would 


No! 5 cents. I used quickly drain off 
SMOOTH-ON No.1 | 


ATER, steam or gas may start to leak or 
screws, bolts and nuts may become woefully 
loose in any home at any time. Such nuisances 
cannot be avoided, but the trouble can be stopped 
in a hurry with Smooth-On 1 5.3 a 4 
No. 1, and at a cost seldom SMOOTH-ON ; ener " you ina 


above a few cents. mt pee payments. 
4 Catalog tk 


Making your own repairs = Ss. te ee 

with this dependable mate- E == a — 1 Se MAR 
rial requires no heat, spe- tt omen 
cial tools, hard labor or 
previous experience, and as 

Smooth-On hardens quick- a wy 
ly into metallic iron, its use ans SEP Renters 
assures permanently satis- 
factory service. 

Get the Smooth-On habit 
and learn all the ways for 
using Smooth-On. You will 
then have a sense of secur- 
ity when called upon either ing 1 ° ° ° 
to stop a leak or to get rid = Drainage Gutter in Tile 
of many other common re- 247 
pair problems, and you will FZ Keeps Basements Dry 


discover that jobs you once — > 3: ; 
considered difficult are in Fe DRY basements in homes are assured 


reality verv easy. = when foundation walls are constructed with 

To find out exactly how [A new clay building tile having a built-in gut- 
each repair should be made ; Setting Sztures ter that makes it self-draining. In the test 
with least effort. in the in tile walls shown above, which greatly exaggerates 
shortest time and at lowest cost, get the free normal conditions, large quantities of water a 
Smooth-On Handbook, which explains the uses were poured into the upper rows of the tile. ag 
All the water rapidly flowed down the 
slanting gutter to the bottom of the founda- A 
tion and passed off through the drain tile. 183-D 






































and application of all Smooth- 
On compositions. The advice 
HoME .-¢ Auto and working diagrams in this 
REPAIRS booklet are based upon the best 
engineering practice, and are a H ’ 
safe guide. Be ready by keep- Light Switch Thermometer 
lear ing the booklet and a can of A THERMOMETER is built into a novel elec- 
lee Smooth-On No, 1 in your tric-light switch plate just placed on the 
aD workbench. market. Numbers stamped into the plate 
with hel “a Get Smooth-On No. 1 in ?- range from twenty to 120 degrees F. 


SMOOTH-ON oz. or 1 or 5-lb. can from your 


hardware store or from us. 























Write for SMOOTH-ON MFG. CO., 

FREE BOOK Dept. 58, 574 Communipaw Ave., 
Jersey City, N. J. 
Please send the free Smooth-On Book. 


Name 





Address 


11-39 
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PLAY A MARTIN! 


the 
professionals’ 
choice 





Outstanding stars of radio, dance 
band and concert fame agree that Mar- 
tins are tops. Built by famous Handcraft 
methods, Martin Saxophones, Trumpets, 
Cornets and Trombones — because of their 
superior quality and tone—are easier to play, 
will help you get ahead faster—and quickly put 
you in a class with the best. Big opportunities are yours! Easy 
payments. See your music dealer or write direct for FREE 
Catalog today sure, naming instrument you play or prefer. 


MARTIN obecerestr ee Eiknart, indiana 
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| PATENTS—TRADE MARKS : 


All cases submitted given personal attention. 
Form “Evidence of Conception” with instructions 
for use and “Schedule of Government and At- 

torneys’ Fees’’—FREE! 


i 
i 
| 
| LANCASTER, ALLWINE & ROMMEL 
q 
| 
i 





(Patent Law Offices ) 
413 Bowen Bidz. Washington, D. C. 
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Inventions Wanted 
Patented or Unpatented 





We have been successfully selling inventions, pat- 


ented and unpatented, since 1924. Write for proof, 
nd tell us what you have for sale. 


Chartered Institute of American Inventors 
Dept. 3, Barrister Building Washington, D.C. 


Inventions Promoted 


Patented or Unpatented. In business over 30 years. 
Send drawing and description or model, or write 
for information. Complete facilities. References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 


MAKE MONEY AT HOME 


l:):)4, eee 
MOLDS £6& 


Ar 
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ing rubber mold-making outfit makes perfect 
» molds of plaques, ash trays, book-ends, 
Molds cost from 6c to 25e each. Each mold 
n hundreds of novelties and gifts to sell up to 
$ yiece! No experience necessary. Quick and easy. 
fitable business in your home . . . sell to stores, 
ps, friends, resorts, road stands, by mail. Full or 
me. ‘*Molders Handy Book’’ and list of buyers 
/rite 


S$O-LO WORKS 
Dent. Z-823 Cincinnati, Ohio 
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| e 

; PA T t NT Mail Coupon for! 
: FREE BOOKLET: 
1 ost and other useful information about patents. Reg- ; 
1 ed patent attorney and former Pat. Off. Examiner. 

1 igene H. Purdy, 1412 International Buildi Washi Dd. c. ; 
UNaME t 
! a 
! ADDRESS | 
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NOVEMBER, 1939 








Pages of 


facts for 


INVENTORS 


These books were prepared for men of ideas 

men who have an article in mind that will 
make money, save money, save labor or give 
pleasure. Leading thinkers agree that the 
world of a few years from now will be radical- 
ly different because of the contributions to 
progress that inventors will make. Now is the 
time—if you have an idea—to see about pro- 
tecting it. 


Many Little Ideas May Have 
Big Commercial Possibilities 


Don’t think that to be profitable an idea 
needs to be complicated. Simple articles—just 
a person’s hunch—have often proved profitable. 
The crinkly hair pin, the metal tip for shoe 
laces, the paper clip are good examples. Also 
improvements on patented articles sometimes 
prove more profitable than the original article 
itself. 


Don’t Delay—Send for These 
Free Books Now 


Many a man has waited until too late to pro- 
tect an idea by a United States Patent. Re- 
member someone else may be thinking along 
the same lines that you are, and the Patent 
Laws favor the man who files his application 
for a patent first. Delays of even a few days 
can sometimes mean the loss of a patent. So 
learn the important facts about Patent Pro- 
tection at once. 


41 Years of 
Proven Service 


For forty-one gears, this cap- 
able organization has served 
inventors from 
all over the 
country. Our 
large staff of 
patent special- 


Suqqestions , 
ists gives you 
expert and 


on ; 
prompt serv- WHEN ‘ 


ice. Our fees and a 
are reasonable; ‘ 

we also help HOW 
with deferred to Sell an 
payments. INVENTION 
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a victor, J. 
REGISTERED PATENT ATTORNEYS 
MAIN OFFICE: 107-M, VICTOR BUILDING Fa 
WASHINGTON, D. C. 

Pittsburgh Office: 514-C, Empire Building 
Send me FREE copies of your books, ‘‘Patent Protec- i 


tion’’ and ‘‘When and How to Sell an Invention.’ 


Name 


WEROOE GRE Wiinccsscnscccences: scscc 


City or Town State 
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/D LIKE 70 LOOK 
LIKE THAT IN MY 
BATHING SUIT 


THOUSANDS GAIN 10 TO 
25 LBS. QUICK 
THIS SIMPLE WAY 7) 


RE you afraid you can never be 
naturally attractive in a bathing 
suit? Well, thousands of men who once 
were skinny, tired, nervous—almost 
ashamed to be seen on the beach—have easily put on 
just the pounds they needed, gained normal health, 
pep and the natural good looks and popularity these 
bring—with these scientifically prepared, easy-to-take 
little Ironized Yeast tablets. 


. . 
Science gives the answer 

You see, scientists have discovered that many people are thin, run- 
down, tired, jittery—unable to eat and sleep properly—simply be- 
cause they don’t get sufficient Vitamin B and iron from their 
daily food. Without enough of these substances you may lack appe- 
tite and not get the most body-building good out of what you eat. 

Now you get these exact missing substances in these marvelous 
little Ironized Yeast tablets. No wonder they have helped thousands 
who needed these substances to gain new naturally attractive 
pounds, bew pep, popularity and success—often in just a few weeks! 


° 
Make this money-back test 
t Ironized Yeast tablets from your druggist today. If with the 
t package you don't eat better and FEEL better, with much 
ore strength and pep—if you're not convinced that Ironized Yeast 
ill give you the new normaily attractive pounds, new energy and 
life you've wished for, the price of this first package promptly re- 
funded by the Ironized Yeast Co., Atlanta, Ga. 
But ist one warning! Cheap, inferior substitutes for Ironized 
Yeast are often offered which do not give the same results, Insist 
on genuine Ironized Yeast, Look for “‘IY’’ stamped on each tablet. 


Special offer! 

To start thousands building up their health right away, here’s a 
special offer. l’urchase a package of Ironized Yeast tablets at once, 
cut out_seal on box and mail to us with a clipping of this para- 
graph. We will send you a fascinating book on health, ‘‘Facts About 
Your Body.’” Remember, results with first package—or money 
refunded. At all druggists, Ironized Yeast Co., Inc., Dept. 4511, 
Atlanta, Ga. 

TUNE IN JOHN J. ANTHONY’S GOOD WILL HOUR. 


See your local newspaper for exact time and station, 
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New Clamp-on Bench Vise 
Holds Work at Any Angle 


INSTANTLY adjustable to hold work at any 
angle, a new lightweight vise for home- 
workshop fans or home repairmen can 
easily be attached and moved to any con- 
venient spot. When attached to a bench, a 
turn of a wing nut allows the vise to be low- 
ered below workbench level out of the way. 


A wing nut locks the vise at any convenient angle 


Device Makes Pliers 
Many Tools in One 


QUICKLY and easily attached to practical- 
ly any size pliers by means of a spring lock- 
ing lever, the handy clamp illustrated below 
securely locks the plier handles, giving the 
jaws of the tool an almost unbreakable grip. 
With this adjustable clamp pliers may serve 
as a wrench, hand vise, rigid clamp, tool 
holder, or gripping and locking device. 


The unit slips over the handles of a pair of pliers 
and locks them with a clamp to grip an object firmly 
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lanting the Stars and atripes 
in the Antarctic 


RUNCHING snow and ice beneath 
ten-foot pneumatic tires, throbbing 
with the combined 400 horsepower 
of its mighty Diesel engines, a fif- 

ty-five-foot juggernaut with a swift airplane 
poised on its broad back soon will roll into 
polar lands of mystery. As fantastic a land 
craft as the strangest creations of fiction, 
this ‘“‘snow cruiser” heads an array of sci- 
entific innovations that will serve the forth- 
coming U. S. Government expedition to 
Antarctica and the South Pole. 

Scheduled to start early in October, the 
expedition marks the first official step to 
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By ALDEN P. 


take possession, by actual occupation, of 
the vast sectors of the polar continent 
claimed for this country by Lincoln Ells- 
worth and Rear Admiral Richard E. Byrd. 
Its explorations may also strengthen long- 
pending U. S. claims to other areas first 
sighted by pioneer American explorers in 
the Antarctic. 

Spurred by the increasing number of 
claimants to slices of the antarctic “pie,” 
which now include Argentina, France, Ger- 
many, Great Britain, and Norway, Congress 
voted initial funds of $340,000 for the proj- 
ect last June. The result is a newly created 
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This is a model of the huge 
"snow cruiser’ in which a 
party of American explorers 
plans to cross the South Pole 


Details of the queer 
land craft. Its pro- 
posed route is shown 
by arrows on the map 











SOUTH 
AMERICA 


JAMES W. ELLSWORTH LAND 
EXPLORED BY 
LINCOLN ELLSWORTH, 1995 
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Antarctic Service, 
Leading a party of 
he will establish three semipermanent 
bases in antarctic wastes now inhabited only by 
penguins and seals. Each year new “colonists” 
will be sent to relieve their, predecessors, on the 
principle that continued occupancy affords the best 
claim to new land. Formal annexation of Ameri- 
can zones in Antarctica may come at a later date— 
perhaps after an international commission has set- 
tled conflicting claims, and fixed boundary lines, by 
joint agreement or arbitration. The territory to 
which our claims are undisputed, alone, would add 
an area vaster than Alaska to U. S. domains. 

Why do we want this frigid land? Not only to 
protect our whaling interests, and to establish 
weather observatories that would prove an inval- 
uable aid to long-range forecasting. Coal resources 
second only to those of the United States, together 
with oil, copper, nickel, and tin, await those who 
develop Antarctica. Air bases, both commercial 
and naval, may be established one of these days on 
the polar continent. Oniy about 575 nautical miles, 
a few hours’ flight for either a clipper plane or a 
bomber, separate the tip of South America from 
Palmer Land in the Antarctic. That lends point to 
our objective of extending the Monroe Doctrine, 
and forestalling the encroachment of foreign pow- 
ers in the Western Hemisphere, clear to the pole. 

Lessons learned by past expeditions will aid the 
present one. One hazard formerly faced by polar 
pilots, returning to their bases, was sudden snow or 
fog that cut visibility almost to zero. This time 
they will follow the beam of a miniature radio 
transmitter back to the base camp, like a commer- 
cial airliner making port. 

Sledge dogs drugged with opiates, each in its 
aluminum crate, will be flown to points far inland. 
Noise and strangeness of airplane flight drove the 
high-strung animals insane with fear, when a 
previous expedition tried transporting them by air. 
Humane use of “knock-out drops’”’ will now permit 


Government bureau, the U. S. 
with Admiral Byrd as its head. 
160 men, 
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TWO DIESEL-ELECTRIC 
POWER PLANTS OF 
200 H.P APIECE 
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AS FANTASTIC AS A PRODUCT 
OF JULES VERNE'S BRAIN 


As illustrated above, wide crevasses in 
the ice will hold no terrors for this polar 
juggernaut. Special steering arrange- 
ments make many maneuvers possible 


65 





Rear Admiral Richard E. Byrd, who was appointed 
to head the newly created U.S. Antarctic Service 


the time-saving transportation expedient. 

Six Army tanks—without guns—will ac- 
company the new expedition. Tractors for 
hauling sledge loads of food and supplies 
were introduced in the Antarctic 
by the Byrd expedition of 1933- 
35. Tanks, with their longer and 
wider treads, are expected to 
prove better yet. 

But the giant 45,000-pound, 
$150,000 ‘“‘snow cruiser’ will be 
something absolutely unprece- 
dented in polar exploration. As de- 
scribed by the modern Jules Verne 
who designed it—-Dr. Thomas C. 
Poulter, senior scientist and sec- 
ond in command of Byrd’s last 
expedition— it will carry four men, 
a year’s supply of food, and fuel 
for 5,000 miles. The property of 
the Research Foundation of Ar- 
mour Institute of Technology, who 
lent it to the Government, it car- 
ries an airplane and can penetrate 
within easy flying distance of any 
point on the Antarctic Continent. 
At each trip, its plane will cut a 
swath 500 or 600 miles wide 
through unexplored regions. 

As tentatively planned, the 
route of the snow cruiser will 
take it at least twice to the South 
Pole, during a crisscross tour of 
Antarctica. On level stretches it 
will “cruise” at ten or twelve 
miles an hour, keeping one of its 
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have a top speed of twenty-five miles an 
hour. Capable of climbing a thirty-five-per- 
cent grade, it will have no trouble travel- 
ing to the great central plateau of Ant- 
arctica, 11,000 feet above the sea. 

A single pilot drives the snow cruiser. 
From his control room he can apply Diesel- 
electric power, through individual electric 
motors, to any combination of one to four 
wheels. Hydraulic steering controls will 
turn front and rear wheels in opposite di- 
rections, giving a turning radius of only 
thirty feet. To sidestep an obstacle, front 
and rear wheels may also be turned the 
same way. 

One of the greatest problems of antarctic 
explorers—-gaping crevasses in the snow 
and ice, which have held up parties for days 
while they sought a safe passage—is solved 
by the snow cruiser. Through another in- 
genious adjustment of its wheels, it may be 
driven straight over fissures as wide as fif- 
teen feet. On reaching such a gap, the 
cruiser stops and retracts its front wheels, 
lowering its forward end upon sledlike run- 
ners. The back wheels then propel the 
cruiser halfway across the gap. Here the 
process is reversed, the front wheels being 
lowered and the rear ones retracted. Finally 
the rear wheels are lowered and the cruiser 
proceeds. 





, One of the four ten-foot, 700-pound tires made for the "snow 
two Diesels in reserve. It will cruiser.” 


Its special rubber will stay pliable in extreme cold 
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NOVEL INVENTIONS AID 


Model-Plane Champions 





















THIS PLANE RETRACTS 
ITS LANDING GEAR 
The single wheel on the model at 
the right springs back into the 
fuselage as soon as the midget 
plane clears the ground. Below, 
the tiny craft is seen starting 
its duration run at the Wake- 
field Trophy Meet in New Jersey 


oe 


Builders of Midget Craft 
Try Out Ingenious Ideas 


in a Miniature Air Meet 





was dramatized a few weeks ago when 

contestants representing seven coun- 
tries, England, France, Belgium, Canada, 
South Africa, the United States, and New 
Zealand, battled for the coveted Wakefield 
Trophy at Bendix Airport in New Jersey. 
Won by Richard Korda, of Cleveland, Ohio, 
the international classic brought out a host 
of ingenious innovations. 

Korda’s featherweight monoplane, for ex- 
ample, was pulled through the air by a 
novel single-bladed, counterbalanced pro- 
peller which folded back to decrease resis- 
tance when the rubber-band motor was 
completely unwound. This feature length- 
ened the glide at the end of the flight, pil- 
ing up precious seconds in the race for 


DD was ram in miniature-airplane design 
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At left is the single- 
bladed, counterbal- 
anced propeller that 
dragged the winner to 

victory. Prop at 
LEAD right folds back 
COUNTERWEIGHT_@® nc motor quits 
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maximum duration. Powered 
only by rubber bands, Korda’s 
little ship soared above the 
field for forty-three minutes 
and eleven seconds, setting a 
new world’s mark for dura- 
tion. 

Another American entry 
carried an automatic retract- 
able landing gear. As soon as 
this streamline racer lifted 
from the runway, its single- 
wheel landing gear snapped 
back into a compartment in 
the lower side of the fuselage. 

Other novel methods were 
used to solve the problem of 


A British contestant has 
his entry “on ice" until 
the start of the trials, 
to get more power from 
the rubber-band motor 


"Free-wheeling” ona 
French entry. When 
tension lessens in 
the rubber bands, a 
hub pin frees the 
prop from the motor 


Model pilots judge 
the direction of the 
wind by tossing a 
handful of dry grass 
into the air. Models 
take off into wind, 
just like big planes 
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cutting down air resist- 
ance, especially on the 
terminal glide. One two- 
bladed propeller ‘broke 
in two,” the blades fold- 
ing back along the nose 
of the fuselage, as soon 
as the power gave out. 
A French monoplane 
had a “free-wheeling” 
mechanism on its pro- 
peller. 

Knowing that rubber 
relaxes when cool and 
contracts when warm, 
one English competitor 
kept his entry in ice 
bags until the last 
minute. As the rubber 
motor warmed during 
the flight, it contracted, 
thus giving added pow- 
er to the plane. 











AN AIR MEET 
IN MINIATURE 


Flyers’ preparing 
the tiny ships for 
the contest. Except 
England and Cana- & 
da, foreign countries iit 
were represented by ga 
American "proxies," 
who flew the planes 
shipped from abroad 
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All the way from South Africa 
came this trim little racer. En- 
tries also came from France, 
England, Belgium, New Zealand, 
and Canada, as well as the U.S. 


The Canadian model at the 
left is remarkable in that 
its wing is set above the 
fuselage. Builders are al- 
ways trying out new ideas 









Skyscraper Airport 


HAT the metropolitan skyport of 
tomorrow may look like, as con- 
ceived by Nicholas DeSantis, New 


York commercial artist, is shown in the il- 
lustration below. His remarkable proposal, 
embodied in a model that he has completed 
after five years’ study of the project, calls 
for a 200-story building capped by an air- 
plane field eight city blocks long and three 
blocks wide. A lower level of his ‘“‘aerotrop- 
olis,”” as he has named it, offers a port for 


lighter-than-air craft. Hangars for planes 
and airships occupy the top fifty floors. 
Commuters living 100 miles or more from 
the city would fly to work in their private 
planes. Landing on the roof, they would 
descend by elevators and moving platforms 
to an indoor parking space for 250,000 pri- 
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tor City of Tomorrow 


vate cars and taxis, whence they would be 
whisked without delay to their destination. 
Similar facilities would serve passengers 
arriving by transport planes and airship 
lines. By centralizing air and land terminals 


in one building, the “aerotropolis’’ would 
save time now lost in journeying to and 
from airports far from the heart of a city. 
Other parts of the building provide space 
for offices and light industrial plants, thea- 
ters, two enormous arenas for football and 
baseball games, restaurants, and cafes. 


COMPARATIVE 
SIZE OF 
EMPIRE STATE 
m BUILDING 

IN NEW YORK 
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Here the president of the National 
Broadcasting Company is at work 
in one of his elaborate basement 
workshops. At the right is a part 
of his gun collection, an outgrowth 
of a boyhood interest in firearms 


At the left, Major Lenox R. Lohr is demon- 
strating his trick crystal ball. It glows 
with weird colors under "psychic'’ influ- 
ence. Below are two model boats he built. 
The larger craft is powered by a two-cyl- 
inder engine supplied with superheated 
steam by a boiler heated by a blowtorch 
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hobby!” Next time some one pulls this 
eld line on you, tell him about Major 
Lenox R. Lohr. As president of the Na- 
tional Broadcasting Company, Major Lohr 
is one of the busiest executives in the coun- 
try, supervising the operation of two nation- 
wide radio networks with 180 stations. Yet 
he finds time for eighteen or twenty spare- 
time interests, which will give him a claim 
to the title of the world’s champion hobbyist! 

These hobbies are as amazing in scope as 
in number. They range from collecting 
stamps to repairing old guns; from ship- 
building to amateur magic and psychic in- 
vestigation! The basement of his magnifi- 
cent home at Tarrytown, N.Y., houses 
elaborate woodworking and machine shops, 
besides an electrical laboratory. In upstairs 
rooms are collections of 
guns and _ butterflies, 
ancient playing cards 
and mint patterns of 
U.S. coins. In outbuild- 
ings, and in the woods 
surrounding his estate, 
this indefatigable hob- 
byist raises ducks. and 
chickens, pheasants and 
wild turkeys. The latest 
addition to his zoo is a 
pair of black bear cubs 
from the Maine woods. 

More than mere 
sources of amusement 
and relaxation, Lenox 





Not content with running 
two nation-wide broad- 
casting networks by day, 
Lohr spends many evening 
hours in the electrical 
laboratory in his home. 
He is seen making a test 
of a piece of apparatus 
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"IF I only had the time, I’d take up a 



































Lohr gets fun and relax- 
ation from his skill in 
magic. He has to master 
every new trick he sees 


Lohr’s hobbies are part of his creed of work- 
ing and living. Original ideas, he holds, sel- 
dom occur while a man is working in his 


office. At a desk, a man considers known 
facts, analyzes them, weighs them, and 
draws logical conclusions. Creative, ‘‘in- 


By KENNETH M. SWEZEY 
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te the peo neo gives a view 
fish and underwater plant life 


One of Lohr's most unusual hob- 
bies is collecting coin patterns—the 
“proofs” of proposed designs for 
U.S. coins struck off for approval. 
His oldest specimen dates from 1792 



































spired,” ideas, however, spring up un- 
der entirely different conditions. Such 
ideas pop out when the mind is active, 
but “loosened up,” in some unrelated 
and not too difficult work. The ideal 
form of this work is a hobby. 

“All my original ideas in business or 
engineering,’ Lohr states unequivocal- 
ly, “have come to me while working at 
a hobby.”’ 

A varied and outstanding career has 
been the outcome of this ability to cre- 
ate ideas through hobbies. Graduated 
from Cornell in 1916 as a mechanical 
engineer, Major Lohr has since been 
soldier, military engineer, topographer, 
cipher expert, teacher, and magazine 
editor. In 1928, Rufus C. Dawes per- 
suaded him to take over the enormous 
job of organizing and running the pro- 
posed Century of Progress Exposition 
at Chicago. Despite the fact that it 
opened right in the trough of the de- 


POPULAR 





SCIENCE 































pression, in 1933, the Chicago 
fair went ahead under Lohr’s 
guidance to become one of the 
most successful world exposi- 
tions in history. 

Perhaps the most unusual of 
his hobbies is his collection of 
coin patterns. These are “proofs’”’ 
of designs for United States 
coins which have been struck off 
by the mint for submission to 
judging committees for final ap- 
proval. They bear the inscrip- 
tions of real coins, are made of 
real coin materials, but are still 
not legal coins. Patterns in 
Lohr’s collection date back to 
1792—a year before the actual 
opening of the United States 
Mint—and extend until about 
twenty-five years ago, when the 
practice of striking these pat- 
Study at Claire College, Cam- diversion. 
bridge University, England, 
toward the close of the World 
War, led to another unusual 
hobby. ‘Spirit’ writing, table rapping, ‘‘ma- 
terialization”’ of persons and things from 
the spirit realm, were at the time being 
endorsed by Oliver Lodge, Conan Doyle, 
and others, and were being widely accepted 
as fact by the masses. To Lohr and his 
classmates, these phenomena were mani- 
festly fraud. So the entire group began con- 
cocting illusions of stage magic that 
could duplicate all the psychic ex- 
hibitions of the mediums. This in- 
quiry led to Lohr’s interest in the 
whole subject of magic. 

A reminder of this investigation is 
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terns was discontinued. Raising grey ® ducks, turkeys, and pheasants is another 


Here he is seen with a Pet rooster, Henneypen- 


ney. Latest addition to his "zoo" is a pair of bear cubs 


a crystal-ball demonstration which Major 
Lohr still occasionally gives to friends. The 
seance begins in total darkness. Soon the 
crystal ball begins to glow with pale, col- 
ored light, which weirdly illuminates Lohr’s 
face, as he gazes intently into it. The light 
constantly fluctuates, and changes color. 
Solemnly, the crystal gazer forecasts the 






y PRODUCES HIS 
f OWN MOVIES 
Making and projectin 


home movies is 







Stamps are one of his oldest hobbies. He 
insists on absolutely perfect specimens. 
At bottom of page he is seen with his col- 
lection of playing cards of all varieties 


future to his amazed audience. 

The whole show is, of course, 
sheer trickery, and is given merely 
to prove how easily credulous peo- 
ple may be fooled. The ball is 
mounted on a black wooden box, 
containing small dry cells connect- 
ed to three tiny lamp bulbs of dif- 
ferent colors, which throw light on 
the ball through a hole in the box. 


By manipulating concealed rheostats, the 
color and brightness of the ball may be con- 
stantly changed. The illumination from the 
ball is enough to enable the gazer to scan 








Lohr started collecting 
butterflies many years 
ago as a means of get- 
ting outdoor exercise. 
Today he has a large, 
scientifically arranged 
collection of which any 
amateur could be proud 









already-prepared readings, stacked behind 
the base. 

Boats, little and big, form one of the ear- 
liest and most deep-rooted of Lohr’s hobbies. 
These give him a chance to exercise both 
his designing ability and his manual skill. 

For the private lake in front of his home, 
he built a noncapsizable, electrically driven 
boat with a glass panel in the bottom, 
through which his children and visitors can 
see the fish and plant life in the water. His 
biggest boat was a thirty-five-foot cruiser, 
which he bought partly framed and finished 
himself. 

One of the most up-to-date hobbies of this 
superhobbyist is the taking and projecting 
of moving pictures. Realizing the pleasure 
that might be derived from taking amateur 
movies, he first imported a thirty-five-milli- 
meter camera from Europe, nearly twenty 
years ago. Today he has six cameras and 
four projectors, besides a regular miniature 
movie theater in his basement. He takes pic- 
tures in color and with sound, and when he 
goes ‘“‘on location” he carries 200 pounds of 
equipment. Recently he filmed a home-talent 
version of ‘“‘Robin Hood,” writing the con- 
tinuity himself, arranging the scenes, and 
using his family and friends for the cast! 
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This portable X- 
ray machine can 
make a picture 
of a_ subject's 
chest in twenty 
seconds, and at 
a very low cost 


Developed X- 
ray phot o- 
graphs are 
studied and in- 
terpreted by an 
expert radiolo- 
gist, as below 


-RAY photographs of 
the chest, clear enough 
to indicate the faintest 
trace of heart disease 

or tuberculosis, can now be 
taken at greatly reduced cost, 
by means of a new machine 
that substitutes rolls cf sensi- 
tized paper for expensive X-ray film. With 
this new device, examinations of more than 
500,000 school children, college athletes, po- 
licemen, firemen, and factory and office 
workers, have already been made, and doc- 
tors have the first mass statistics on the 
prevalence and course of these diseases. 

Instead of being strapped to a table, the 
person to be X-rayed merely steps into a 
booth. A magazine containing a roll of 
paper long enough for 150 pictures is quick- 
ly lined up with his chest, and a lead sten- 
cil, bearing his name and other identifica- 
tion, is fastened in the corner. The voltage 
across the X-ray tube is set according to the 
chest thickness, the tube flashed for a tenth 
of a second, and the job is finished. 


NOVEMBER, 1939 


Identification 
picture is made pos- 
itive by a lead sten- 
cil. At the right is a 
sample photograph 


Low-Cost X-Rays Made on Paper 
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The sensitized paper rolls are loaded and 
unloaded through a cloth “darkroom”’ at- 
tached to the machine. Whole rolls are de- 
veloped as units, and individual pictures are 
not cut apart until they have all been inter- 
preted in a “reading machine.” In this ma- 
chine, each picture is studied by a radiol- 
ogist, who writes his interpretation directly 
on the paper. The pictures are finally cut 
apart and mailed to the physician desig- 
nated by the person X-rayed. 
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Walter Bura tries out his 
man-throwing catapult. At 
right, he is ready for the 
trigger to be pulled; in 
circle, the sled hits the 
top of the incline. Above, 
Bura flying through space 
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Catapult 
Hurls Man 
into Lake 


FLYING through the air 
with the greatest of ease is 
no trick at all to Walter 
Bura, of West Orange, N. J., 
who designed the man-throw- 
ing catapult shown installed 
on the boardwalk of Lake 
Mohawk, Sparta, N. J. Mod- 
eled after ancient Roman 
military types, Bura’s cata- 
pult has an open steel frame- 
work, arranged with a steep 
take-off ramp on one side. 
Airplane shock cords fas- 
tened at the base run up over 
pulleys and are_ stretched 
taut to a sled at the bottom 
of the take-off ramp. Plac- 
ing a loose board under him, 
Bura lies flat on the sled and 
is hurtled up the incline and 
out over the water when a 
trigger mechanism is_ re- 
leased. The board protects 
his body from chafing as he 
flies off the sled when the lat- 
ter comes to a sudden stop at 
the top of the incline. 





Seven-in-One Golf-Club Kit 


ONE shaft and seven detachable club heads 
housed in a lightweight canvas kit replace a whole 
golf bag full of heavy clubs, in a novel plan devised 
by a group of Chicago, Il., golfers. In addition to 
the various screw-on club heads, carried conven- 
iently in specially designed pockets, the canvas kit 
provides a compartment for golf balls and one for 
wooden tees. Five iron and two wood heads are 
included in the kit, which is said to be considerably 
lighter than a conventional bag of clubs. 


Tool Cleans 
Paint Brush 
by Whirling 


PAINT brushes are 
cleaned quickly by 
means of a new elec- 
tric whirling device. A 
brush is first dipped 
in a cleaning solvent, 
and then attached by 
its handle to the whirl- 
er, as shown at the 
left. When the motor & 
is switched on, the 
brush whirls at high 
speed, paint being au- 
tomatically removed 
by means of centrif- 


Changing clubs with a new golf kit is simply a 
ugal force. matter of screwing a different head on the shaft 


How Radio G-Men Police the Air Waves 


POLICING the air waves 
is the queer job of the 
“radio G-men,” inspec- 
tors of the Federal Com- 
munications Commission. 
At monitoring stations 
located in seven cities, 
they listen in continually 
to see that amateur and 
commercial stations stick 
to the frequencies as- 
signed to them, track 
down unlicensed ‘‘boot- 
leg’’ stations, record 
questionable broadcast 
programs, and check 
commercial programs to 
see that technicians are 
keeping their signals 
“sweet.”’ At the right, an 
inspector is operating a 
recording machine in the 
monitoring station at An inspector of the Federal Communications Commission operating a re- 
San Pedro, Calif. cording machine at a monitoring station to ‘can’ a questionable program 
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In use, an electric 
motor turns the roll- 
er-equipped barrel 


Barrel Exerciser Rolls Away Fat 


EXCESS fat on any part of the body can be removed eas- 
ily with a novel electric massaging barrel, according to the 
manufacturer. Supported by a metal frame, the barrel, 
fitted with closely-spaced wooden rollers free to turn, is 
rotated by a small electric motor that operates on 110 volts 
A.C. or D.C. Users may sit on the device, lean back against 

it, straddle it, or lean forward over it, depend- 
ing on the part of the body to be massaged. 
Three separate actions are claimed for it: a 
massage action to stimulate the skin and rub 
away dead surface tissue, a rolling action to 
break down fat tissue, and a vibratory action 
to tone up the system generally. 


Massaging legs to 
reduce fat with 
the new exerciser 


Tin-Can Model Plane Is Built to Scale 


DISCARDED coffee cans pro- 
vided the raw material for 
a novel model airplane con- 
structed by John Magarine, 
3rooklyn, N.Y., model-plane 
enthusiast. Built to scale, 
the ship patterned after a 
Korben “Super Ace” has a 
complete set of controls and 
lights, rubber tires on its 
landing wheels, and even an 
engine radiator that is cooled 
by water. Fuel tanks are 
installed in the wings, which 
have a span of four feet. 
The model craft is three feet 
in length and ten inches 
high. Coffee tins cut into 
strips, rolled into tubes, and 
welded at the seams form 
the fuselage framework of 
the sturdy but graceful ship, 
while sheets of the tin were 
used to cover the fuselage 
and wings. 


SO 


Coffee cans provided the materials for this remarkable model plane 
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Fan lonizes Air 
To Counteract 
Danger of Static 


STATIC electricity, the 
cause of many explosions in 
rooms where inflammable 
or explosive vapors are 
present, is counteracted by 
the novel ionizing electric 
fan piciured in the photo- 
graph above. Ionized air, 
either positive or negative, 
is created in front of the fan 
blades, which spread it 
throughout a room to coun- 
teract dangerous concentra- 
tions of static. 





O. A. Baker demonstrating his safety ‘chute. No 
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Air Sweeps Dust off Home Plate 


BASEBALL umpires can throw 


away their whisk brooms if an 


automatic home-plate duster re-  y@ 


cently 


of 


invented is 


generally *¥9 
adopted. When the device 
placed in operation, a valve built 
into the plate rises and a blast 
compressed air sweeps 
clean of dust and dirt, as shown 
in the photograph below. 











is 


it 


A valve rises from the plate and emits air to blow away the dust 








te the "pressure dome" 





Novel Parachute 
Opens Quickly 


LEAPS from airplanes fly- 
ing as low as seventy-five 
feet above the ground are 
said to be made safe by a 
new parachute invented by 
O. A. Baker, of El Monte, 
Calif. The secret of the new 
safety parachute, which is 
so designed that it will open 
immediately after the rip 
cord is yanked, is said to be 
a “‘pressure dome,” a small 
‘chute within the larger one, 
which, the inventor claims, 
permits active air circula- 
tion and insures instant 
opening of the fabric. It is 
being demonstrated in the 
illustration at the left. 
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Round Table Puzzles Billiard Circles 


WILLIE HOPPE, bil- 
liard champion, 
Ries thought he was going 
to be made the butt of 
some practical joke 
when he accepted an in e 
invitation from Fred prac’ 
Waring, orchestra coac! 
leader, to play a game Prin 
on the latter’s ‘‘round”’ Pri 
billiard table. Believ- adop 
ing that a round bil- loud: 
iard table was in the he is 
same class as a ver- phot 
tical football field or Whe 
an underground base- lines 
ball diamond, Hoppe vant: 
brought along a batch batte 
of square billiard balls addr 
as his contribution to sible 
the merriment. How- 
ever, the odd billiard 
table proved to be ac- 
tually round, as the 
picture at left shows. 


rect 
al sc 
ferer 
iron 
walk 


Rubber Battery Servicer 
Can't Mar Car's Finish 


ESPECIALLY handy for servicing storage 
batteries located under the hoods of cars, 
a kit recently marketed holds a gallon of 
distilled water and provides compartments 
for the various battery tools. Made entirely 
of rubber, the unit will not scratch a car’s 
finish nor break if the water in it freezes. 
In addition, it is not harmed by acid. 


Cattle Get Headlights — 
Horns Standard Equipment 


AFTER several of his livestock had wan- 
dered onto dark country roads at night, and 
been killed by passing automobiles and 
trucks, an English farmer solved the prob- 
lem by providing head and tail lights for 
his cattle. Tiny lamps powered by small 
dry cells are affixed to the horns and tails 
of the animals, making them visible to mo- 
torists coming from either direction aiong 
the roads that border the farm. In the photo- 
graph above, one of the tiny headlamp-and- 
battery units is shown strapped to the horn 

This kit can be rested safely right on a car fender of a steer. 
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Football Coach 
Directs Squads 
by Loudspeaker ; 


TO MAKE his voice heard 
in every part of a broad 
practice football field, 
coach Tad Wieman, of 
Princeton University in 
Princeton, N. J., has 
adopted a mobile field 
loudspeaker system, which 
he is shown using in the 
photograph at the right. 
Wheeled out onto the side- 
lines, and placed in an ad- 
vantageous position, the 
battery-operated public- 
address unit makes it pos- 
sible for the coach to di- 
rect the practice of sever- 
al squads working in dif- 
ferent parts of the grid- 
iron without having to 
walk back and forth. 


Coach Tad Wieman instructing players through his loudspeaker unit 


Hobbyist Fashions Cigar-Butt Army 


MAKING 
rettes, cigar butts, and other smokers’ ma- 
terials is the odd spare-time occupation of 
the hobbyist pictured at work in the photo- 


comic toy soldiers from ciga- 


graph below. Products of his unusual craft 
include buck privates made from paint- 
ed cigarettes, with paper-match arms 
and burnt-match facial features, a can- 
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non made from a cigarette holder, a com- 
manding officer in the shape of a cigar butt 
with paper-match medals and decorations, 
and a handsome steed fashioned from a pipe 
and outfitted with four cigar-butt legs. 


They're in the Army now: 
cigarettes, pipes, cigar 
butts, and other smokers’ 
articles made into comic 
military figures by the 
hobbyist seen at the left 








High-pressure "bomb" 
(below the operator's 
hand) in position in 
the hydraulic press, 
set for an experiment 


ee — 1 Pine square up to 2,000,000 pounds to 
_ the square inch—the greatest one-direc- 
=. Fs tional stress ever controlled and measured 
a= ; : 1 | ie 1, in laboratory research—are being applied to 
~ ’ ' i rocks and crystals at Harvard University, in 

- taal — a experiments which are yielding clews to the 
ete. be mechanism of earthquakes, mountain forma- 

@ . : tion, and other geological phenomena deep 

' underground. 

Conducted by David T. Griggs, these ex- 
periments make use of the high-pressure 
apparatus developed by Prof. P. W. Bridg- 
man. Pressure conditions in any part of the 
earth’s outer crust—a granitic layer extend- 
ing down thirty to fifty miles—are faithfully 
reproduced. In some of the tests, tempera- 
tures as high as 900 degrees F. are combined 
with the pressure. Under high pressures the 
strength of rock changes, and in many cases 


' Pm * 


research worker applies tremendous pressure to a sample of rock 








hard rock flows without breaking, like metal. 

Because the apparatus is used right up to 
the limit of strength of the special alloy- 
steel piston which applies the pressure, the 
experimenter works behind a shield of thick 
boiler plate, observing his instruments by 
means of a small telescope aimed through 
a hole in the plate. Occasionally a piston 
bursts, with the force of an explosion. 

A specimen of rock to be tested is placed 
in a thick steel cylinder, or “bomb.”’ Under 
pressure applied merely between the ends, 
the rock might fracture and crumble easily. 
A hydraulic confining pressure, simulating 
the pressure on all sides of a rock deep in 
the earth, is therefore applied in addition 
to the differential pressure. It is produced 
by forcing liquids—or for very high pres- 
sures, lead—into the cylinder. 

A clew to the causes of rock deformation 
that may have resulted in 
the creation of mountains, 
may be found in the dis- 
covery that high confining 
pressure makes limestone 
far more plastic, and com- 
pletely changes its charac- 
teristics of flow. Under a 
confining pressure of 150,000 
pounds to the square inch 
equivalent to a depth of 
twenty-two miles under- 
ground—a limestone cylin- 


Marble cylinder before (left) 
and after receiving pressure 
equal to that far underground 


Observations are made, as at 
right, through a hole in the 
boiler plate that shields the 
operator from bursting '‘bombs" 








Creep testers, in which specimens of rock are sub 
jected to smaller stresses applied over iong peri- 
ods of time, in some cases even for several years 


der was compressed thirty-five percent in 
length without shattering. At this pressure, 
limestone, which is a very compact, strong 
rock, actually flowed a little more than 


marble, a relatively weak, loosely compacted 
rock. 

Clews to the nature of deep-focus earth- 
quakes have been found in studies of rock 
fracture under these high confining pres- 
sures. Two of the findings are contrary to 
past geological beliefs. Although many 
rocks are capable of being squeezed to a re- 
markable degree without breaking, there is 
a definite limit to this deformation. When 
this limit has been reached, fracture may 
occur suddenly. Furthermore, a sudden 
stress is not necessary to break the rock, 
when the confining pressure is high; a strong 
and steady pressure will cause a fracture, 
if applied long enough. 

On the other hand, the tests confirm geo- 
logical evidence that the earth’s crust at the 
surface is very strong and will not flow un- 
der small stresses even when applied over 
a long period. In a test of the creep of rocks 
under surface conditions, one specimen of 
limestone was subjected to lengthwise pres- 
sure of 22,000 pounds to the square inch for 
over a year. The results indicated that a 
limestone block loaded to half its breaking 
strength for 10,000 years would deform only 
one percent. The Harvard equipment can 
measure changes of one ten-millionth of 
an inch. 

Other substances in which flow has been 
observed in the laboratory include glass, 
rock salt, calcite crystals, talc, shale, and 
marble. 


Hood Squelches Incendiary Bombs 


NCENDIARY 
believed to be one of 
the greatest hazards in 


bombs, 


large-scale aerial at- 
tacks on big cities, may 
be rendered less de- 
structive by a device 
demonstrated recently 
in Paris, France. As 
shown in the illustra- 
tion at the right, a 
metal hood containing 
sand is placed over the 
sputtering bomb. When 
the carrying handle is 
pressed down, the sand 
is released so that it 
pours onto the bomb 
and prevents the spread 
of the flames. In war- 
time use, firemen and 
civilians would be 
equipped with the hoods 
for prompt squelching 
of bombs as fast as 
they fell. 
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Filled with sand, this metal hood is placed over an incendiary bomb. 
Pressure on the handle dumps the sand to prevent spread of the flames 


POPULAR SCIENCE 





Television Shown in Theaters 


cess in England, may soon entertain 
American audiences. Just openedina New 
York office building, a demonstration ‘‘thea- 
ter” exhibits the Baird systera used abroad, 
which throws brilliant images as large as 
fifteen by twenty feet upon the screen. In- 
stalled in a number of British theaters, it 
offers televised news scenes to supplement 
regular movie shows, and all-television pro- 
grams of major sporting events. 
Occupying the center of the theater, the 
projection booth contains all the essential 
apparatus and controls, except for a special 
receiving aerial on the roof and high-tension 
power supply from a 50,000-volt rectifier. 
One of its two duplicate receiver-projectors 
serves as a stand-by, in case of tube failure, 
while the other is in operation. Each set 
employs twenty-seven tubes, including a 


“| cess Be in theaters, already a suc- 


canualttan To 
ANTENNAS ON 
ROOF 


OOO - VOLT 


SUPPLIES 
NIT 
. 


RECT F IER 


URRE 


PROJECT 


un / , 9” 
RRR ". g : { 
nn x / 


NOVEMBER, 1939 


cathode-ray tube of new design, whose in- 
tensely bright four-by-five-inch image is 
magnified by the projection lens. From the 
same booth, the operator controls the ac- 


companying sound and all stage lights. 


ALUM’ UM SCREEN 
( 9° BY 12") 


CATHODE + 
~_. TUBE 


a < f\ a 4 
PROJECTION BOOTH= _ 
OPERATORS CONTRO! MAG’ 4 
WITH DIALS ON PAN. ~ CH | 
PROJECTOR'HAS OWN, & 
“RECEIVER, AND AMPLy*1eR 
yA. a 


TO RECEIVER 


LENS PROJECTS 
IMAG* ON SCRcEN 
FOR 


(\fo¢ 
ORS 


\ BRILLIANT IMAGE FORMED 


CATHODE- ON F'VORESCENT DISK 


RAY TUB= 


THEATER AUDIENCES WATCH 
EVENTS AS THEY HAPPEN 


How television programs are presented 
in a theater under the Baird system 
commonly employed in England. Draw- 
ing above shows the manner in which 
the bright image in the cathode-ray 
tube is projected onto the screen 
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TO KEEP park visitors abreast of maritime bay and adjoining the river entrances to New 
activity around the harbor of New York York docks and piers. The arrival and de- 
City, a mammoth outdoor bulletin board has __ parture schedules of transatlantic and coas- 


been erected in Battery Park, on the south- tal passenger ships are posted daily, with Ta 
ernmost tip of Manhattan Island, facing the funnel markings for identification. 


TI 
Headlamp Lenses table 


Tested for Strains : ‘ib 9 


worl 

° ° é‘ 
by Polarized Light ens gine 
| _ a 4 and 
AUTOMOBILE headlight . il ; Peas any 
lenses are now tested by a —_— : ; tabl 
leading car manufacturer , peda 
with the aid of a one-way- tyes } eren 
light instrument which de- * A i a c 
tects normally invisible . i with 
strains in the glass. New : ex ' tach 
lenses are placed on a view- : Ss fi Devi 
ing screen that is sand- og HE, use 
wiched between two sheets How a good lens (left) and a de- . P F heavy 
of polarizing glass. When _ fective one appear under test. 4 tary 
a lens is viewed through a_ The blotches show strain areas ; -_ au have 
circular opening in the top _ =~ ings 
of the tester, it will appear an evenly distributed _— draf 
color if perfect. If imperfect, however, perhaps be- ‘ : quir 
cause of incomplete annealing of the glass, the lens tabli 
will reveal its strains by telltale color streaks. only 
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Welders at Work Make Striking Picture 


Not men of Mars at work, but welders in a steel mill, photographed repairing a broken machine part 


OOKING like fantastic men from Mars _ are pictured working was to repair a vital 

squatting around a steaming cauldron of broken part which caused all operations in 
some magic brew, electric-arc welders hud- a large steel mill to come to a costly halt. 
dling over a major repair job form the sub-- By the use of a special welding technique, 
jects for the striking photograph reproduced _ the mill was placed back in operation within 
above. The particular job on which the men _ record time. 


Table Gives Three Drawing Surfaces 


THREE-SIDED rotating drafting 
tables have recently been devel- 
oped to save space and increase 
working efficiency in a large en- 
gineering drafting room. Plans 
and drawings can be tacked to 
any one or all three sides of the 
table, and, simply by releasing a 
pedal, the desired drawing or ref- 
erence sheet can be turned up in 
a convenient working position 
without disturbing drawings at- 
tached to the two other surfaces. 
Developed and built for its own 
use by a firm manufacturing 
heavy grading equipment, the ro- 
tary drawing boards are said to 
have resulted in considerable sav- 
ings. Where twenty-four large 
drafting tables were formerly re- : A pedal permits 
quired, eight of the new revolving em the three-sided 
tables now do the same work in a ..4 table to be re- 
only one third the floor space. CJ volved at will 
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He Invents for Fun 


Fred R. Staudle watch- 
ing the operation of a 
holder he invented to 
save lifting an iron on- 
to an elevated stand 


e 
s 


Rabel" 


‘os 


OBBLER, car washer, and 

now a private chauffeur 
: for a Milwaukee, Wis., 
banker—those have been the 
workaday occupations of Fred R. 
Staudle, who came to this coun- 
try from Europe sixteen years 
ago. But after hours he turns to 
his home workshop and his hobby 
of inventing things. 

He saw a maid, in the house- 
hold where he works, lifting her 
iron from time to time and set- 
ting it on an elevated stand. One 
day Staudle snapped an almost 
flat stand upon her ironing board. 
With one sweep of her arm, she 
could slide the iron upon it, and 
a ridge kept the iron from slip- 
ping back. Holes in the side pro- 
vided air-cooling, and _ spring 
clamps would attach the iron rest 
to a board of any width from ten 
to twenty inches. A manufacturer 
took a fancy to the idea and 
turned out 100,000 of the stands 
for other women who might tire 
of lifting heavy irons. 

When he spied a _ neighbor 


By 
JOHN E. LODGE 


Staudle likes to build toys for his 
friends’ children. This is a garage 
for toy cars, with parking lot above 


At the left, the same young man is 
“getting gas'' at a pump made by 
the chauffeur-inventor. A bell rings 
for each gallon of imaginary fuel 
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Chauffeur Spends Spare Time 


Thinking Up Ingenious Devices 


shaking a mop through an open 
window, contrary to law, Stau- 
dle figured that there must be 
a better way of getting rid of 
the dust. First he built an ordi- 
nary box with a slit in a door at 
the top, big enough for a mop 
handle. Then he inserted a series 
of wooden rods, and a drawer at 
the bottom. To free the dust 
from a mop, his wife inserts its 
business end within the box, 
closes the top, and rubs the 
fringe back and forth across the 
wooden rungs. At her conveni- 
ence, she empties the dust from 
the drawer. 

Not long ago, the chauffeur- 
inventor was asked to turn his 
talents to improving his em- 
ployer’s vacation retreat, a 
country home on North Lake, 
Wis. Staudle fashioned rustic 
bridges with cedar rails and 


In this clever electri- 
cal toy, a motor-cycle 
cop chases the au- 
tomobile whenever it 
goes past a red light 


flooring, and built up the approaches with shore. 


concrete and field stones. More colorful field 
stones went into an ingenious two-tier grill 
for broiling wieners and steaks over a char- 
coal fire. Then Staudle noticed the stiffness 
of a diving board on a float near the lake 
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Each time a diver plunged off, the 


float rolled heavily, to the discomfort of its 
other occupants. A new board, cleverly 
cradled by a salvaged auto spring, fixed that. 

Staudle is happiest when planning a new 
toy for his friends’ children. Near his home, 


a neighbor’s small boy 
often pedaled a play 
automobile, stopping at 
imaginary filling sta- 
tions. One morning, Stau- 
dle beckoned the _ sur- 


Because a stiff diving 
board rocked the float 
too much, Staudle 
rigged up this board on 
a discarded car spring 





At his boss's summer home, 
Staudle built rustic bridges 
and a two-tier picnic grill 


prised young motorist to a tall red 
pump beside the curb. Holding a small 
tube against the back of the car, the 
chauffeur-inventor solemnly pumped 
“gas” into a make-believe tank. With 


each 


“gallon,” a bell rang, and an arrow revolved 
realistically to show the total. For the same 


youngster, Staudle built a toy garage, with 
a ramp for parking model cars on the roof 
and a miniature fire engine occupying the 


space below. 


To make what he considers the best of his 
novelties for children, he built an oval wood- 
en track for a toy automobile that he fitted 


with an electric motor. A rod connects the 


No need to shake a mop 
out the window if you 
have this handy device. 
Closed in the box, the 
mop head is rubbed on 
dowel rods to loosen 
the dust, which drops 
into the drawer at the 
bottom for easy removal 


car to guides on the 
base of the model. 
When he touches a 
button, the car speeds 
around the _ track, 
stopping if a red light 
shows in a model traf- 
fic signal, and going 
on when the light 
flashes green. If he 
presses a second but- 
ton, the motorist goes 
past the stop light. 
Thereupon a toy mo- 
tor-cycle cop dashes 
out from a police sta- 
tion and gives chase. 
“Which,” Staudle ob- 
serves from _ profes- 
sional experience, “is 
a lesson many drivers 
need to learn.” 
Although he admits 
to working “just for 
fun,”’ this chauffeur- 
inventor has a knack 
of always turning out 
something that will be 
of value to some one. 
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igh-Speed Photo “Stops Leaping Toad 
STRIKING with 
lightning speed, the 
horned toad pictured 
in the remarkable 
photograph at the left 
is shown hurtling its 
body through the air 
in a bulletlike leap for 
its prey, a _ cricket. 
Poised on some high 
vantage point, the 
toad waits until its 
prey is within easy 
striking distance, and 
then leaps directly at 
it with a speed that 
makes its movement 
only a blur to the un- 
aided eye. This photo- 
graph was made with 
a high-speed camera 
;. i AYP at an exposure of 
ae tl . ath 1/1,500 of a second, 
i -“~ ’ wy and under extremely 
Like a living bullet, the horned toad is pictured in swift attack on a cricket bright light. 


Wrench Frees Tight Lug Nuts 


“FROZEN” lug nuts on automobile and truck 
wheels are easily loosened and removed with the 
aid of a “sledge-hammer” wrench now available. 
The weighted handle swings in an arc of 100 de- 
grees or more before raised lugs on the shaft 
check it, imparting a blow to loosen the nut. 


New Golf-B 
Opens Automatically 


GOLF BAGS equipped with an easily 
attached automatic stand rest at a 
convenient angle for the removal or 
insertion of individual clubs. When 
the bag is stood on the ground by the 
golfer or his caddie, a rubber-tipped 
extension at the base of the bag forces 
two metal standards to spring outward 
to hold the bag so that the clubs are 
accessible, as shown in the photograph A twirl of the handle loosens a nut. Extra 
reproduced above. weights as at left may be added if needed 
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Engine Runs on Acetylene 
with New Carburetor ‘i 


and w 

RUNNING an internal-combustion turnin 

motor on acetylene, a gas generated chart 
from calcium carbide and water, in- 
stead of on gasoline, is made pos- 
sible by a special carburetor per- 
fected after seventeen months of 
experimental work by Herman 
Pederson, of Brooklyn, N. Y. The 
device employs a pair of small pro- 
pellers to provide a constant gas 
pressure, and special graduated 
supply lines to increase the pres- 
sure of the gas before it enters the 
engine cylinders. In a laboratory 
test, Pederson states, a 
motor equipped with this 
carburetor ran for two 
hours and thirty-five min- 
utes on acetylene produced 
from fuel that cost only 
twenty-three cents, com- 
pared with a run slightly 
more than half as long 
when the motor operated 
on a gallon of gasoline 
that cost eighteen cents. 
Pederson believes that his 
carburetor will ultimately 
Engine equipped to burn acetylene, with gas generator in the back- make acetylene replace 
ground. The special carburetor is seen in the smaller photograph gasoline as a motor fuel. 


Merry-Go-Round Helps Child Invalids 


HOBBYHORSES on wheels, 
running on a circular track, 
form a novel merry-go- 
round for patients in a spe- 
cial children’s ward set up 
in New York City’s new 
Memorial Hospital for the 
treatment of cancer and al- 
lied diseases. One-wheel 
hobbyhorses and chairs run 
around a circular track rest- 
ing on the floor, and are sup- 
ported at the side by at- 
tachment toa circular wood- 
en framework that turns on 
a central metal column. 
Power is provided by the 
children shifting their weight 
on the hobbyhorses, while 
those in chairs pump levers 
resembling horses’ heads, as 
illustrated in the _ photo- 
graph at the right. Each pa- 
tient can be given the type ¢ 
of exercise he needs. Child patients at a New York City hospital on their merry-go-round 
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Charts Put Facts at Your Finger Tips 


What to do for the baby, ao 
and when, is learned by 
turning the disk of the 
chart pictured at right 


When the beauty chart be- 
low is set for a woman's 
height and weight, slots 
in the panel indicate the 
ideal body measurements 


You can ask the device at 
right whether your shirt, 
tie, and suit ''go'' together 


Records of car maintenance and expense are kept 
sasily on the tabs of this folding pocket chart 
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HY not devise a system 

whereby facts and help- 
ful advice on specific subjects 
could be concentrated in the 
form of revolving or sliding 
charts that could be carried in 
the pocket or conveniently 
hung on the wall of an office, 
workroom, kitchen, ornursery ? 
That idea occurred not long 
ago to Harriet B. Meyer, of 
New York City, whose busi- 
ness is supplying information 
on a wide variety of subjects, 
mainly to industries. The result is the charts 
pictured in the photographs on this page. 
One, planned for busy mothers, is a baby 
chart, with a central information disk which 
is turned to reveal through a top opening 
what to do about feeding, sleep, bathing, and 
other child-care duties, while a lower win- 
dow indicates the best or most efficient time 
of day to do it. The pocket-size chart pic- 
tured at the lower left enables a motorist to 
keep a running account of his automobile 
expenses by means of a group of removable 
tabs and slots. In a home-decorating chart, 
a series of disks turning on a common axis 
are rotated by hand to demonstrate har- 
monious color combinations that will insure 
a pleasing blend of shades in curtains, rugs, 
upholstery fabrics, wall coverings, and fur- 
niture. Still another chart furnishes infor- 
mation on the ideal physical measurements 
for women of various weights and heights. 
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WILL THE CITY OF THE FUTURE LOOK LIKE THIS? 


Elevated express highways passing through special 'motorway" 
buildings are a feature of a plan proposed by engineers of the Auto- 
mobile Club of Southern California for handling traffic problems in 
metropolitan areas. In the photograph above, showing a scale model 
of "Every City'’ designed to illustrate the plan, such a highway is 
seen entering a miniature building near the center of the model. 
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Gladys E. Lande with 
some of her amazing 
sketches of surgical op- 
erations and technique. 
To draw them, she must 
peer over shoulders of 
doctors as they perform 
cperations on patients 
in several Philadelphia 
hospitals. You see her at 
work at right. Her skill- 
ful drawings appear in 
numerous medical books 
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She Sketches 


Operations 


SKETCHING the details of major sur- 
gical operations is the unusual job as- 
signed to Gladys E. Lande, Philadelphia, 
Pa., medical artist. Donning a sterile 
costume, complete with white gown, hat, 
and face mask, she observes over sur- 
geons’ shoulders, making lightning 
sketches of the progress of the opera- 
tion. Later, from the sketches made in 
the operating room, she prepares com- 
plete color drawings that illustrate in 
minute detail the surgical technique 
used, and the appearance of incisions 
and exposed tissues at various stages. 
Many of her drawings are reproduced 
in medical journals and books, while 
others are enlarged into huge charts for 
the instruction of students and nurses. 





One of the odd effects 
obtainable with the new 
kit. Shown below, the 
outfit includes fluores- 
cent paints and a lamp 


porns that glow in the dark under the 


unseen rays of ultra-violet light are now 
available to amateur experimenters in kit 
form. One outfit consists of a two-watt 
ultra-violet lamp and reflector, operating on 


Dr. Clarence Crafoord exploining his artificial-breathing machine 
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110 volts A.C. or D.C., and six 
bottles of fluorescent paint that 
is colorless under ordinary light. 
When stage sets, costumes, ad- 
vertising signs, or other objects 
are painted with the liquids, 
they can be made to shine with 
vivid colors in darkness, by focusing on 
them the invisible rays from the ultra- 
violet lamp. Phosphorescent paints, which 
glow in the dark after they have been ex- 
posed to ordinary light, are also obtainable. 


Pinch-Hits for Lung 
During Operations 


A BREATHING machine, which 
not only inhales and exhales for 
a patient, but also keeps his 
lungs under an anesthetic, was 
recently demonstrated to a 
group of American surgeons in 
Los Angeles, Calif., by its inven- 
tor, Dr. Clarence Crafoord, of 
Sweden. While one lung is de- 
flated to permit a surgical oper- 
ation to be performed on it, the 
apparatus supplies a mixture of 
air and oxygen to the other 
lung, thus forcing the lung to 
breathe without the normal 
movement of the muscles of the 
chest and diaphragm which 
might interfere with the surgi- 
cal work. At the same time the 
novel machine introduces a local 

' anesthetic to the entire region 
undergoing the surgery. 
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Shoot the Works / 


By BERTON BRALEY 


Oh, “safe and sane” is a sound refrain, 
And thrift is a gift that’s splendid; 
And prudence pays in a hundred ways, 
And caution is recommended. 
But now and then in the hearts of men 
There’s need for more reckless phrases 
When the die is cast and the pulse beats fast 
And discretion can go to blazes! 


There are times to make any coin you stake 
A matter of calm decision. 

There are times to back with your total stack 
Your wackiest hunch or vision. 

There are times to look ere you leap a brook, 
And times, when the floods are brimming, 

To plunge and ride on the swirling tide 
And trust to your skill in swimming. 


Yes, it’s well to wait and to calculate 
And figure on circumstances, 
But at times your verve and your nerve must 
serve 
In a game where you risk your chances; 
When prudence irks and you shoot the works 
With never a qualm to bind you, 
Your path made bright by the flaming light 
Of the bridges you’ve burned behind you! 
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Portable Fire Escape 
Hooks on Window Sill 











_ 
| aed 
ie 
re 
a 
eel 
-_ 
— 
= 




















This all-metal ladder makes any window an exit 


ROPPED from any window, after its 
D upper end has been anchored to 
the sill, a portable all-metal fire escape 
of new design may prove a life-saver in 
an emergency. Stirrup-shaped rungs, 
supported by chains, provide sure foot- 
ing for safety. Made in two lengths, for 
two and three-story buildings, the de- 
vice is declared strong enough to sup- 
port 1,800 pounds. 
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Telescope Built for Two 
Lets Children See Stars 


TO ENABLE his children to share his interest in 
astronomy, J. Lawrence, of Astoria, N. Y., has 
devised the ingenious twin telescope holder 
shown above. When he points his own spyglass 
at a star, the young observer at the other eye- 
piece is sure to see the same star, since the 
frame holds the telescopes rigidly parallel. Slots 
in the mounting provide a convenient hand hold 
as an aid to users. 


Tool Cuts Balsa Strips 


ACCURATELY cutting a sheet of lightweight 
balsa wood into strips of any desired width, a 
new tool saves time for model-airplane builders. 
The knife blade is replaceable. 


Cutting balsa wood into strips for model-plane making 
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ROVIDING television studios with the bril- 
cas lighting they require, without subject- 
ing actors to unbearable heat, was the problem 
research engineers recently solved by designing 


Water-Cooled 





light units employing new water-cooled, ciga- 


rette-size, mercury arc lamps 
38, p. 44). Circulating water passes through 


(P.S.M., Apr. 


Sally Eilers, movie star, examining one of 
the powerful television lighting units. At 


hoses connected to each unit to absorb heat. upper left, it is seen in its studio setting 


Students Build 
Scale Model of 
Niagara Falls 


GEOLOGY students at the 
University of Buffalo, 
N.Y., after three years of 
concentrated effort, re- 
cently finished the re- 
markable scale model of 
the falls and gorge of the 
Niagara River shown at 
the right. The largest and 
most accurate map of the 
area ever executed, the 
model weighs more than a 
quarter of a ton, meas- 
ures eleven feet long and 
six feet wide, and contains 
about 12,000 pieces of ply- 
wood, which, with papier- 
maché, was the material. 
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It took three years to make this model of the Niagara Falls area 
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Flying Fish Wagon 


AVIAR from the Canadian wilderness 
is now being sold in American cities 
as the result of a unique fish-plane 

service inaugurated by Capt. Roy Maxwell, 
World War aviator and former director of 
the Ontario Forestry Air Patrol. Using a 
swift Bellanca seaplane, Maxwell lands on 
isolated lakes and streams to collect stur- 
geon and the roe, or eggs, from which 
caviar is made. Cree and Objibway Indians 
have been supplied with nets and night- 
lines and trained in catching the valuable 


Taken from a lake in northwestern 
Ontario, this sturgeon will be in New 
York in less than forty-eight hours 


Gathered at central 
points, the sturgeon 
are kept alive on the 
lake shores until the 
plane arrives. Killed 
and cleaned, they are 
then packed in ice 


Maxwell's ‘flying fish 
wagon. Often more 
than 150 miles from 
a railhead, it keeps a 
rendezvous with Indi- 
an fishermen on the 
wilderness lakes. It 
is shown here waiting 
to receive its cargo 
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fish considered a delicacy in the U. S. 
About a year ago, Maxwell obtained a 
government concession to establish a stur- 
geon fishery in the wild Albany River region 
of Ontario, north of Lake Superior. With 
Nakina, a point on the Canadian National 
Railway, as his central camp, he laid out 
five radiating lines, like the 
spokes of a wheel. Along these he 
flies to the main sources of stur- 
geon among the lakes of the Al- 
bany River region. Nearly 10,- 
000 square miles of unbroken 
wilderness make up the area 
over which Maxwell’s “flying 
fish wagon’? comes and goes. 
The sturgeon caught by the 
Indians are moored alive near 
shore, cords being fastened to 
their tails from trees and bushes. 
When the fish plane is sighted, 
the sturgeon are quickly hauled 
in, killed, and cleaned. As much 
as 650 pounds of fish and roe are 
flown out from a single lake on 
a single trip. The farthest lake 
visited is 150 miles from Nakina. 


By S. H. HOWARD 


During the flight to the ceni:u! base, a 
special demountable canvas ice box keen3 
the load fresh. Once inside, it is assembled 
and filled with ice. At Nakina, the cargo is 
re-iced and loaded on a fast train. Forty- 
eight hours after it is caught the sturgeon 
is in New York ready for sale. 


Native fishermen clean and weigh their catch for packing in a special canvas ice box the plane carries 
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Football player wear- 
ing the new guard. The 
pads are attached toa 
leather spine protec- 
tor, as seen at right 


Football Protector Guards Player's Spine 


COMPLETE protection of the body of a football player from the waist 
to the neck is afforded by a new combination guard recently introduced. 
The protector consists of pads that cushion shocks on the shoulders, 
chest, and ribs, attached to a heavy leather piece that shields the spinal 
vertebre. Laced stays at the back of the protector are elastic, thus ad- 
justing themselves to the movements of the player’s body during a game. 


STENCIL signs and Compact electric stencil cutter. 


cut-out letters, designs, — , It easily follows designs drawn, 
and figures are easily ; traced, or pasted on a material 


and quickly made with 
a small-size cutting de- 
vice now on the market. 
Electrically operated, 
the machine cuts fig- 
ures from any light ma- 
terial in sizes from 
three eighths of an inch 
up to three feet in 
height. It operates in 
any direction and by 
tracing, drawing, or pasting a design 
on the material, it is easy to follow 
and cut out the outline. A _ built-in 
floodlight illuminates the work. With 
each outfit, the manufacturer fur- 
nishes a straight-line guide, a perfect- 
circle guide, and a supply of spare 
cutting needles. Suggested uses include 
making cut-outs for show cards and 
cutting motor gaskets from sheet cork. 
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Handbag Holds No Secrets 


A TRANSPARENT handbag for women is now 
becoming a fashionable accessory abroad. 
Made of a clear, semistiff, transparent plastic 
material, with decorative stitching at the 
edges, the bag reveals its contents at all times. 
The owner can even powder her nose while 
looking in a mirror that is inside her handbag, 
as Shown in the photograph at the right. 



















Noses and Ears Replaced 
with Spares of Rubber 


RUBBER noses and ears, to replace natural 
ones lost by accident or disease, are now being 
supplied to patients at the Mayo Clinic, Roches- 
ter, Minn. Made of latex, the spare parts may 
be worn until a new nose or ear can be pro- 
vided by plastic surgery—or, if the patient de- 
sires, they may be used permanently. They 
usually are attached by means of a liquid ad- 
hesive, though the false noses can be held in s 
place by spectacle frames. She's using a mirror in her transparent bag 


Electric Combine Cultivates Hotbeds 


, STRIDING along over rows of hotbed the machine opens the frames, scatters soil, t 
frames on a giant Russian farm, the novel levels the beds, marks out rows, sows seed, 
electric combine pictured below performs’ waters, weeds, fertilizes, sprays, and pol- 
all the operations required for the cultiva-  linates plants. When it finishes one bed, it | 
tion of hotbed crops. Operated by one man, _ closes the frame and moves on to the next. | 




















oe SS NS 


Hotbed cultivator at work. It opens the frames, puts the bed in order, and moves on to the next one 
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Bowl “Floating” in Air Defies Gravity 


EFYING the force of gravity, an alumi- 

num bowl that is part of a novel device 
known as an “electromagnetic levitator’”’ 
fascinates crowds at the New York World’s 
Fair by floating in air with no visible means 
of support. Developed by General Electric 
research engineers as a demonstration of 
electric and magnetic forces, the bowl is in- 
visibly supported by the force arising from 
the interaction of electric currents induced 
in it and a magnetic field created by coils 
and an iron core in a housing underneath. 
A second magnetic field sets up an unseen 
fence arouné the metal bowl to keep it from 
slipping sideways. The force that creates 
this curious effect is of the same type that 
makes an electric motor whirl, and the 
mechanism employed to produce the force is 
similar to that used to produce current in an 
electric generator. No practical use has yet 
been found for the floating-bowl apparatus, 
although Fair visitors have advanced a 
number of suggestions. Because the bowl 
becomes hot while floating in mid-air, sev- 
eral persons have proposed that it be used 
in restaurant windows as a _ spectacular 
means of cooking pancakes. Another visitor 
thought it might be used to prevent air 
bombs from falling on battleship decks. 


Mobile Burner Clears Tracks 


WEEDS, high grasses, and other vegetation 
along railroad right of ways are now being 
cleared with a new swinging-boom fire ma- 
chine. Operators of the new machine, which 


The shallow metal bowl 
under the man's hand is 
touching nothing. Spe- 
cial magnets support it 
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of Weeds 


rolls over the railroad tracks, man controls 
that swing a fire-breathing boom fifteen feet 
or more to the side of the track, as shown 
in the photograph below. 


Flames spouting from the end of the swinging boom set fire to and destroy weeds along the railroad tracks 
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Lab “Separator Is Built at Low Cost 





















UILT for as little as $150, 
B low-cost ultracentri- 
fuge developed by Dr. James 
W. McBain, of Stanford 
University, Palo Alto, Calif., 
makes it possible for any 
research laboratory to own 
this useful apparatus for } 
separating materials. Ex- 
tremely small in size, the 
device operates on the same 
principle as the cream sep- 
arators used in _ dairies, 
whirling substances in con- Dr. James W. McBain with parts of his new low-cost ultracentrifuge. 


tainers at high speed until In circle is the ring in which test substances are whirled rapidly 
their heavier components 


break away from their lighter ones. In the The new, small-size ultracentrifuge spins 
past, construction of an ultracentrifuge has around 3,000 times a second, subjecting test 
called for an investment as high as $50,000, substances to a force 250,000 to 300,000 
far beyond the reach of most laboratories. times as great as gravity. 


Mounting Holds 
Sport Telescope 
onaCarWindow 


| WITHOUT leaving their 
ars, naturalists, sports 
spectators, and automobile 
tourists can obtain a mag- 
Ca 

























Is 
et 
vn 


nified view of distant 
scenes and objects when 
hey use a telescope mount- 
din a recently introduced 
upport that fits snugly 
ver the top edge of a low- 
red car window, as shown 
4 n the photograph at the 
ight. Once the telescope is 
n place in its mounting, it ee 
noves up and down with ‘ aa 
he car’s window. Clamped to the car window, the mounting provides a handy telescope rest : 
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Outguessing Forest Fires 


HOW RANGERS GET THE JUMP ON THE RED DEMON 


Forest lookout on Red Mountain, Wash., ap his re- 


cording anemometer to learn the velocity of the wind. 
Below, a mobile weather station for fire forecasting 





sky into a heavy stand of 

Douglas fir, threatening to 
wipe out in a scorching con- 
flagration nature’s work of two 
centuries. 

Can forest rangers anticipate 
the blaze and beat it to the 
punch by mobilizing men and 
tools at strategic points? How 
far away can rangers see smoke 
from even the smallest blaze? 
How fast will the flames race 
through the forest? Where and 
when are forest fires likely to 
start? 

For a decade, U. S. Forest 
Service experts have been seek- 
ing means for outguessing flames 
in the woods. Fires, they know, 
are started largely by careless 
visitors and by lightning. Re- 
cently they have perfected in- 
genious means of forecasting 
fires, and arriving at the scene 
often before flames lick at the 
bracken and race through 
branches. 

Delicate instruments devel- 
oped and tested in five large out- 
door laboratories of the Pacific 


[sky int slashes from the 
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Northwest Forest Experiment Station— 
wind gauges and vanes set up on sticks 
alongside roaring infernos, hygrometers 
for measuring moisture in the air, weighed 
sticks revealing how much water saturates 
forest growth, thermometers, and haze me- 
ters—provide individual bits of information. 
Assembled on a novel recording board, the 
data present an accurate picture of fire 
danger, which automatically predicts blazes 
with amazing accuracy. 

In preparing the fire-forecasting system, 
forest researchers early attacked the visibil- 
ity problem. They placed smoke pots around 
the forest. Rangers spotted 


Flames licking a Douglas fir 
snag. The ranger below is tak- 
ing a reading from a portable 
wind gauge tied to a willow in 
the wake of a big conflagration 





pine is visible to lookouts with good eye- 
sight seventeen miles in clearest weather. 
By using the ingenious meter, a lookout cal- 
culates quickly the “visibility distance” and 
knows instantly the area within which he 
can spot a beginning fire. 

Add low visibility to dry wood and weeds 

and lightning—and you have the makings 
of an inferno. 

Ross Shepard, ranger in the Elk Creek 
District of the Columbia National Forest, 
Wash., looked out one recent morning over 
the wind-swept woods spreading below his 
lonely station. Three times that day he 

weighed his sticks, found the 





the small telltale clouds six 


ind eight miles away. They Ey 


ANDREW R. 
BOONE hour. Pointing his haze me- 


leveloped a haze meter which 
measures the clearness of the 
air. They determined that 
smoke from a fire ten by 
twenty feet square in fir or 





moisture content very low. He 
turned a fan on the hygrometer 
and noted the humidity. Wind 
was blowing twelve miles an 


ter, he could see less than a 
mile. Together, his findings 
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On the "fire-danger” 
board below, five sets 
of observations are re- 
corded as a basis for 
estimating the risk of 
fire on any given day 


FIRE on 
[ oc o 


ww 








Ae 


— 


A ranger reading fire-danger instruments at the Pringle Falls Ex- 
perimental Station in Oregon. Wind and humidity are chief factors 


TESTING THE LOOKOUTS. Smoke 
released in heavy timber checks the 
alertness and range of vision of the 
lookouts. At the right is a fan-blown 
hygrometer which measures relative 
humidity. Low humidity increases risk 


110 


indicated a “class 7’ day, or a “class 4” risk 
—the worst possible. 

By nine o'clock, visibility had dropped to 
zero and lightning was cracking over the 
forest. Shepard waited no longer. ‘Looks 
very bad,” he reported by telephone to the 
district supervisor, whose only reply was, 
“hit ‘em early, and get ’em small.”’ 

Shepard called for fifty fire fighters and 
a cook, assembled the force at headquarters. 
When the haze cleared, eleven fires ap- 
peared almost simultaneously, all the result 
of lightning flashes, and in a short time the 
fire crew reduced them to smolder- 
ing embers. 

Forest rangers move out suppres- 
sion squads and begin calling for 
help as soon as the fire-danger board 
indicates a heavy risk. Ordinarily 
the risks are classified as low, nor- 
mal, and heavy, with “4” being re- 
served for lightning. Each class of 
fire danger calls for a particular 
strength of suppression force and 
for a prescribed plan of action. 

Not only can fires 
be outguessed, but re- 
cently factory-pro- 
duction methods have 
been applied to their 
suppression. Around 
the fringes of each 
large blaze you will 
find young rangers 
observing portable 
anemometers, tied to 
saplings stuck in the 
earth or steel bars 
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To supply isolated fire-fighting 
parties, rangers drop food and 
tools from planes with crude 
parachutes. Right, using a field 
radio set dropped from the sky 


driven into fallen logs, checking veloci- 
ties and directions of winds and drafts 
caused by the heat; noting visibility to 
near-by and distant points; taking samples 


of wood and undergrowth for moisture de- 
termination. 

When flames get a head start, the fire 
fighters plunge into a forest to build wide, 
flame-halting trails. Here you would see 
an advance line locator outlining the route; 
a marker blazing the trail; squads of axmen, 
hoemen and shovelmen following, each strik- 
ing a single blow as he marches past the 
flames. ‘Single-lick” trail building, this is 


” ~— ; 
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called, a method patterned after the assem- 

bly line of large factories, where each work- 

er performs a single operation. On going 

fires, 100 men build three times more trail, 
cutting two-foot swaths 
down to earth, than by 
the old method. 

At the height of a 
great fire, weary trail 
makers may find them- 
selves fifty miles from 
the nearest highway. In 
such cases, planes drop 
supplies and tools to the 
hardy fire fighters by 
parachutes. 


A Forest Service work- 
er gathering samples 
of wood to determine 
the moisture content 
under varying humid- 
ity and temperature 
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Sharpshooter Splits 


Sees 


= 


Y MAKING one bullet do the work of two, 

Tex Corey, expert marksman, of Clear- 
water, Tex., has carried the title of ‘‘Eco- 
nomical Sharpshooter.” As his target Tex 
sets up a tripod on which he hangs a steel 
backstop having a small shelf at the bot- 
tom. On the backstop he stands a knife up- 


Bullet on Knife 


Tex Corey taking aim for his 
amazing markmanship stunt. A 
knife blade splits the bullet, 
which bursts the two balloons 


right, its sharp steel edge 
facing outward. On either 
side of the blade he places 
an inflated balloon 
sprinkled with white 
powder to help observers 
believe their own eyes 
when the shot is made. 
Backing off from the target, Corey raises 
his .22 caliber rifle, holds it with one arm, 
aims at the knife edge, and fires. The bullet 
strikes the blade and splits in two, one half 
exploding the balloon to the right, and the 
other half smashing the balloon at the left, 
as seen in the photograph. 


Car Pillow Holds Toilet Kit 


For a long auto trip, or on a 
picnic, this pillow doubles as a 
toilet accessories 


a case for 


To ADD to the comforts of 
traveling on long motor trips, 
new pillow recently intro- 
duced for car use acts not only 
as a cushion but also as a 
handy toilet case. Opening a 
slide fastener that extends 
around the side of the novel 
pillow reveals an interior com- 
partment fitted with a comb 
and hairbrush, manicuring 
tools, soap, a full-size towel, a 
clothes brush, and a pocket in 
which can be carried medicine 
or other accessories. The pillow 
can also be used to advantage 
for carrying necessaries on a 
picnic or at the seashore. 
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Weatherproof Outdoor Bowling Alleys 


OUTDOOR bowling alleys installed not long’ rain, strong sunlight, or extreme changes 
ago at Manhattan Beach, N. Y., were made’ in temperature. The conventional gutters 
practicable by the use of a new alley-sur- lining the sides of the alleys also serve as 
facing material said to be unaffected by drains to carry off water during rainstorms. 


Radio Compass for Planes 
Uses Broadcast Stations 


New radio compass. Any broadcast program is its beam 


BROADCAST musical programs can guide air- 
plane pilots unerringly to their destination when 
they use a new homing device developed by 
Henry Wolff, of San Francisco, Calif. A pilot 
heading for New York City, for example, would 
tune in a New York station. As long as he heads 
directly for the station, the program will be 
heard clearly. A visual tuning device supple- 
ments the aural program signals. 
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Filter Pipe Is Smoked 
Through a Cigarette 


MORE than eighty percent of the nico- 
tine in tobacco smoke is said to be re- 
moved by a filter pipe recently an- 
nounced. Smoke drawn from the pipe 
bowl to the mouthpiece passes through 
two halves of a cigarette, which act as 
filters to absorb most of the nicotine. 
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William H. Eason adjusting a high-speed camera to photo- 
graph lightning. The picture at left shows two distinct 
strokes on the lofty tower of the Empire State Building 


laboratory thirty-nine stories above one of 
the busiest corners in the world, at Forty- 
second Street and Fifth Avenue in New York 
City, is the unique task assigned to William H. 
Eason, young General Electric scientist. On call 
twenty-four hours a day, this thunderbolt hunter 
operates a battery of special cameras, each 
trained with hair-line accuracy on a four-foot 
lightning rod topping the tower of the 1,250- 
foot Empire State Building, eight blocks away. 
Aided by photographs and other data obtained 
on the lightning strokes that hit the tower—more 
than ninety have sizzled to its steel tip in the last 
four years—research workers directed by K. B. 


LAPPING lightning on film from a skyscraper 
= p 


POPULAR SCIENCE 





YOUNG SCIENTIST FILMS LIGHTNING 


FROM ODD SKYSCRAPER 


McEachron, of General Electric’s high- 
voltage laboratory at Pittsfield, Mass., 
hope to solve the mystery of what lightning 
actually is and exactly how it behaves. 
Getting this data is the job that keeps 
Eason on the alert every waking hour dur- 
ing the lightning season from May to Oc- 
tober. With his wife, who helps during his 
busiest moments, he lives in a near-by hotel, 
and seldom wanders more than a few blocks 
from the immediate vicinity. Even when he 
goes to a movie, he ducks out every half 
hour to snatch a quick glance at the sky for 
evidence of gathering clouds. 
At night, he relies on the Pub- 
lic Service Corporation, a New 
Jersey electric utility firm, to tip 
him off on approaching storms, 
which almost always sweep north- 
eastward toward New York. When 
a jangling phone wakes him at 
three or four in the morning, 
with the news from a power- 
house dispatcher that a storm 
is on its way, Eason hops out 
of bed, jumps into his clothes 
and goes into action. 
Racing over to the Empire 
State Building, Eason speeds 
to the top in an express ele- 
vator and starts the motors of 
two automatic cathode-ray os- 
cillographs connected to the 
tower lightning rod to make 
wave charts showing the cur- 


By 
E. W. MURTFELDT 


LABORATORY 


rent strength and duration of the strokes 
that hit the building. Whisked down 102 
floors to the street level, he hops a taxi and 
rushed to the Forty-Second Street labora- 
tory. Within a minute he has the win- 
dows open and the camera motors purring 
smoothly. 

Eason’s next operation is to throw a 
double-pole electric switch. A buzzing sound 
in a telephone receiver tells him that an 
automatic camera, started by remote con- 
trol, has begun to operate on the roof.of a 
building west of the Empire State, where it 


This curious picture was made 
with the slow-speed camera at 
left, which has a fixed central 
lens (indicated by finger) and 
a second lens which revolves 
around it once every two seconds 





Cleaning the lens on a remote- 
control camera set on a distant 
roof. This auxiliary unit, per- 
manently focused on the tower, 
films bolts from another angle 


Eason throws a switch to start 
the automatic camera. A buzzis 
heard in the phone as it starts 
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This is the camera room high above the 
roof tops of New York City. Eason is seen 
changing plates in the slow-speed camera 


will film the lightning from another an- 
gle. The thunderbolt hunter is now 
ready to photograph any flashes that 
snap at the tallest lightning rod in the 
world. Eason takes his post by the 
window, voicing his observations on the 
storm into a microphone, which relays 
his words to a cylinder-type recording 
machine. Near-by is a special timing 
mechanism with which he can punch out 
on specially printed cards the exact time 


POPULAR SCIENCE 





when the lightning photographs were taken. 
When the storm reaches its peak, Eason 
is working at top speed, observing, punch- 
ing time cards, changing camera plates, 
shifting film cylinders, and keeping up a 
running oral account of the storm’s prog- 
ress. With the last faint roll of receding 
thunder, he begins to relax, for now he has 
little more to do than look forward to three 
or four days of transcribing notes, develop- 
ing films, correlating oscillograph data, and 
checking over every piece of apparatus in 
preparation for the next onslaught of light- 
ning. 
When I visited the skyscraper laboratory 
I was told to come only if no storm clouds 
were brewing—Eason explained the work- 
ings of two of the three separate cameras 
that are trained on the Empire State tower. 
The first, designed to measure the velocity 
of the lightning strokes, is a high-speed 
camera that takes seven shots on special 
film that is whirled in a motor-driven cylin- 
der at a speed of 3,600 revolutions a minute. 
Next to this camera speedster is a slow- 
speed camera with a fixed central lens, 
around which a second lens revolves once 
every two seconds. This instrument 
helps determine the length and the du- 
ration of strokes. On the far side of the 
room is a huge multiple-lens camera, 
with a motor-driven film that moves 
one revolution a second. Further de- 
tails concerning the operation and pur- 
pose of this specially designed giant the 
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experimenters are not yet ready to reveal. 

From this impressive array of scientific 
equipment, a mass of valuable data is being 
accumulated. And sandwiched in among 
the research materials is a host of amazing 
and curious lightning facts. When lightning 
strikes the Empire State Building, for ex- 
ample, the main current flow is practically 
always upward. On one day, lightning hit the 
tower fifteen times, and then struck it only 
nine times more in the next four months. 
Tower guards who have shoved their hands 
out of a tower window when charged storm 
clouds were near-by, have seen sparks 
stream from their fingertips with a noise 
like escaping steam, while their hair liter- 
ally stood on end. 

Aided by the material Eason gathers on 
this unusual assignment, General Electric 
scientists are learning how to duplicate 
natural lightning more accurately. This in- 
formation they plan to use to test the var- 
ious means now employed for protecting 
transformers, power lines, circuit breakers, 
and other high-voltage equipment against 
lightning, and to aid in developing new safe- 
guards against destructive thunderbolts. 


Mrs. Eason, who helps her hus- 
band on'"'busy days," punches 
cards on a timing device to 
show just when shots are made. 
He records progress of storm 


Inserting film in the revolving 
cylinder of the high-speed cam- 
era. The metal tube at the front 
carries air from a blower to help 
cool the rapidly whirling film 
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TRAPDOORS 


AINTAINING the position he has 
earned as public enemy No. 1 to the 
snapping turtles of Long Island is the task 
that keeps Arthur L. Lucas, of Center 
Moriches, N.Y., busy. For five years, Lucas 


has waged war on these un- 
derwater killers, which he 
feels are probably the great- 
est menace to the game fish 
and wild life of the region. 
To date, he has bagged more 
than 19,000 turtles, ranging 
in weight from four to fifty- 
seven pounds. Since sixty 
percent of this number were 
females, and the average tur- 
tle hatch is forty eggs, Lucas 
figures he has eliminated a 
grand total of over 300,000 
snappers. In addition to the 
more orthodox methods used 
by other hunters for catching 
turtles, Lucas has devised a 
trap made of heavy wire mesh 
with a V-shape gate at each 
end, which he places across a 
stream. Attracted by bait of 
fish heads or eel skins, turtles 
are guided into the trap gates 
by wires stretched along the 
stream bed. Although mak- 
ing money is not his first in- 
terest, Lucas packs his tur- 
tles into barrels and ships 
them off to the market to 
help defray the expenses of 
the relentless war he is wag- 
ing against them. 
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Portable Reaction Timer 
Tests Car Drivers 


WHOSE fault was the accident? Besides 
testing brakes and controls of a car involved 
in a crash, police can now check up on the 
driver himself. A new “interval timer’”’ is at- 
tached to the gas pedal and brake, the motor- 
ist shows how he attempted to stop his car, 
and a telltale dial indicates to the nearest 
hundredth of a second how quickly he reacted. 


Brush Holds Powder 
for After-Bath Use 


DESIGNED for use after the bath, a new 
dressing-table accessory for women sifts 
scented powder, through holes like those 
of a salt shaker, upon a brush with long, 
soft bristles. A reservoir within the han- 
dle holds a month’s supply. Since the 
handle is made of transparent plastic, a 
glance shows when it is necessary to in- 
sert refills, which are supplied in glass 
cartridges. When not in use, the powder 


applicator is shielded from dust by a attached to a car's gas pedal and brake, this little 


transparent cover. instrument shows how fast the driver reacts to danger 


FC Silent Air Drill 
z Spares the Nerves 
of City-Dwellers 


NO LONGER need city thorough- 
fares resound with the nerve- 
racking clamor of pneumatic 
drills, when a new pipe is laid or 
a leak repaired, if a new British 
invention proves successful. Called 
a “silent” air drill and recently 
given its first tryout in a Lon- 
don street, it was declared by ob- 
servers to be inaudible above the 
sound of passing traffic. Details 
of its method of operation have 
not yet reached this country, but 
it is reported to dig through con- 
crete at twice the speed of stand- 
ard types of drills, and to re- 
quire no physical effort on the 
part of the workman operating it. 
The newly developed air drill is 
shown in the illustration at the 
left undergoing a demonstration 
in a London thoroughfare to prove 


Silent pneumatic drill being demonstrated in a London street its quiet operation. 
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Wire-floor dog pens on the Connecticut farm of Leon F. Whitney. The floors are a foot above the ground 


Wire-Wabking Pups 


NOVEL PENS KEEP DOGS HEALTHY 


AISING strong, healthy pup- 
pies in pens fitted with 
wire-mesh floors elevated 
a foot above ground level, 

as a protection against parasites, 
is the accomplishment of Leon F. 
Whitney, Connecticut biologist 
and dog expert. Recognizing the 
fact that turkeys, chickens, fer- 
rets, raccoons, and other animals 
were given a better start in life 
by being brought up on wire 
mesh, Whitney adopted the plan 
as an experiment in dog raising 
several years ago. Now, having 
raised more than 300 hale and 
hearty puppies on wire, he is 
ready to cali the experiment an unqualified 
success. 

At first, Whitney had serious doubts as 
to what the wire floors would do to sensi- 
tive puppy paws. The tiny feet of the first 
pup he placed in a wire-floor pen promptly 
fell through the one-inch-square mesh. But 
within a week, a litter of young cocker 
spaniels were running about the pen, never 
once stepping through the holes. And in- 
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Full-grown dogs back on the ground after their puppyhood on wire 
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stead of their paws being ruined, as some 
kennel visitors expected, the spaniels’ feet 
were actually as strong as, if not stronger 
than the feet of other dogs raised on solid 
ground. 

Moreover, the wire-walking pups grew 
faster and looked healthier than a com- 
parison group he raised on sand. The rea- 
son for this, he explains, is that more dogs 
die in early puppyhood from intestinal 
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parasites transmitted from cone to another 
by means of their droppings, than from any 
other cause. With w.re-mesh floors, the 
droppings fall through onto hay or straw 
below, which can easily be raked up and 
disposed of, leaving the pen itself clean and 
sanitary. Incidentally, he remarks, this is 
a much more economical method than the 
old one of cleaning up dog runs and chang- 
ing newspapers constantly. 

Guided by his earlier tests, Whitney 
built new and larger pens, eliminating 
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HOW TO BUILD A WIRE-FLOOR PEN FOR PUPPIES 
This drawing shows dimensions and construc- 
tion details of a pen that will accommodate 
six small puppies, or four grown-up cocker 
spaniels. Larger dogs require larger pens 


POULTRY NETTING 


every possible coruer where droppings 
might catch, and started raising larger 
dogs. Now he has fifteen pens, some of 
which accommodate such large breeds as 
greyhounds, bloodhounds, and great Danes. 
The pups stay out of doors even in winter, 
the wire-floor pens preventing them from 
tracking mud, slush, or snow onto their 
bedding in the inclosed wooden houses at- 
tached to the pens. 
Another advantage of the wire pens, 
Whitney points out, is the saving in space. 
“For those who want 
to keep dogs in a city 
back yard,” he says, 
“here is the ideal solu- 
tion. Litters of puppies 
can be kept in a pen 
with a minimum of 
trouble to their owner 
and a minimum of an- 
noyance to neighbors. 
For there is no bad 
odor, and we _ have 
found that we can dis- 
courage crying and 
whining merely by tap- 
ping on the wire under 
their feet.” 


First wire pen built. 
The cocker spaniel has 
puppies in the hutch 
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Minerals Do Tricks 
in Odd Laboratory 


water, unlike plain slate 


Poured into this appa- 
ratus, salt sea water 
passes through mineral 
filters that purify it 


Microporate, a mate- 
rial made of lime and 
silica, can be nailed 
and sawed like wood 
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A spoonful of bentonite 
placed in a glass of 
water swells and solid- 
ifies instantly, like 
the piece shown below 
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eves that bend, or float in 
water, or can be sawed like wood, 
are the strange materials that oc- 
cupy the time of scientists in a lab- 
oratory of the U.S. Bureau of Mines 
at College Park, Md., whose business 
it is to study and develop various 
queer minerals for commercial and 
scientific uses. One of the most curi- 
ous of the specimens is slate rock 
that floats. Ordinary slate, which 
would instantly sink in water, is 
heated to a high temperature. It 
puffs up, and its normal free carbon 
changes to carbon dioxide impris- 
oned in sealed cells. The slate then 
floats. Bentonite, a new mineral ma- 
terial, is another queer performer. 
Dropped into water, the material 
swells up and jells almost instantly, 
which makes it a valuable substance 
for stopping underwater leaks 
where ordinary cement would wash 
out as fast as it was poured. Mi- 
croporate, another mineral made of 
lime and silica, can be sawed, nailed, 
and otherwise worked like wood, but 
has the additional advan- 
tages of being extremely 
light in weight and also 
fireproof. In one amaz- 
ing laboratory demon- 
stration, a bucket of salt 
sea water is poured into 
a system of bottles and 
glass tubes, in which it 
passes through two spe- 
cial mineral filters. When 
it emerges, the water is 

no longer salt. 
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Odd Ice Boat 
Has Pivoted 
Sail of Wood 


Woop replaces canvas in the 
sail of a novel model ice boat 
designed by a European inven- 
tor. A radical departure from 
conventional designs, the orig- 
inal of this streamline craft has 
a sail made of lightweight, lam- 
inated wood, fashioned in some- 
what the same manner as the 
wing of an airplane. The sail is 
not controlled through sheets, 
or guide ropes, but is trimmed 
by means of a gear mechanism 
acting on the mast, to which the 
wooden sail is permanently at- 
tached. Although the sail swings 
at an angle of only a few de- 
grees to either side of the mid- 
dle of the boat, this is no disad- 
vantage, since ice boats always 
sail close-hauled, and the wood- 
en sail provides ample wind area 
to drive the craft over the ice 
at high speeds. The ice buvat’s 
cockpit is protected from the 
weather by a sliding cover made 
of a transparent shatterproof 
material. 


Car Reflector Jiggles 


EASILY attached to any part of a car, a 
novel reflector button just marketed jig- 
gles constantly when an automobile is un- 
der way to gain the maximum attention of 
drivers of approaching cars. The button is 
attached to a steel spring that is resilient 
enough to vibrate the button even when the 
car is moving over the smoothest highway. 








Model of novel ice boat. A gear moves the rigid wooden sail 





This reflector button jiggles to get attention 


Nitrogen Gives Light Sponge Rubber 





Comparing weight of new sponge rubber and of ordinary type 
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ONLY one third as heavy as ordi- 
nary sponge rubber, a new type of 
rubber now available is said to be 
made up of millions of tiny sealed 
cells containing nitrogen. Since no 
oxygen can reach the interior of 
the product, and thus forward the 
process of oxidation which is rub- 
ber’s greatest enemy, the new ma- 
terial is said to have superior wear- 
ing power and durability. In ad- 
dition, the new rubber is declared 
to be exceptionally resilient. 
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Robert Weisel adjustin 
the chain drive to iif 
toy cars up an incline 
of his sixty-five-foot- 
long model roller coaster 
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. ROCKETING at high speed over sixty-five feet of 
High -School Boy twisting track, tiny cars whirl around an amazing 
B il d M a | t scale-model roller coaster built by Robert Weisel, 
Ul S oaei Oo High Land, Pa., high-school student. In the photo- 
graph above, Weisel is shown adjusting the chain 


Roller Coaster drive that lifts the cars up one of the inclines. 


Sax Players Get Reeds 
of Plastic Material 


MOISTUREPROOF and resistant to splitting, 
reeds made of a new plastic material for 
use in saxophones, clarinets, and other reed 
instruments are said to be equal in tone 
quality and volume to cane reeds now gen- 
erally used. One of the new plastic reeds is 
shown at right, compared with a cane reed. 
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Rolling Schoolhouse 
Tours the Country 


STUDENTS from a _ middle-western 
school, living in a fully equipped “high- 
way yacht” and assembling for class 
each day in a different town, are trav- 
eling about the United States to visit 
historic sites and learn by observation 
as well as instruction. The school on 
wheels in which they are making the 
journey forms a combined dining hall 
and dormitory. Each night, the truck 
moves on to a new location. 







Machine Trains Students 


AUTOMATICALLY recording the exact pres- 
sure applied and the amount of air expelled 
from the lungs, a new mechanism aids in 
training beginners in the technique of arti- 
ficial respiration. The device, which is 


housed in a compact case measuring nine- 
teen by sixteen by fifteen inches, records on 
a graph data about the work of each 
during a five-minute test. 
in pressure, 


student 


Variations in timing, 





Students in the school on 
wheels lounging on their 
bunks. The bus travels dur- 
ing the night, parks by day 


in First Aid 


and in the depth of a patient’s breathing 
are clearly shown, enabling the beginner to 
see exactly where he is making mistakes. 
The innovation also provides a quick and 
accurate means of checking up on the work 
of those experienced in reviving victims. 
According to the manufacturer, the device 
saves time and produces more uni- 
form results when used in connec- 
tion with instructing beginners. 


; The = artificial-respi- 
‘ ration trainer in use 
to tell if first-aid 
technique is correct 
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Gasoline Gets the Third 


, N A vast natural prov- 
ing ground in south- 
ern California, em- 

bracing four mountain ranges, 
two deserts, and several dry 
lake beds, sun-baked re- 
search engineers of the Ethyl 
Gasoline Corporation are pil- 
ing up staggering mileages on 
a fleet of trucks, tractors, and 
passenger automobiles’ to 
gather data on fuel consump- 
tion, engine performance, and 
other factors that may pro- 
vide clews to increased pow- 
er and economy for all types 
of gasoline-driven motors. 
Rumbling at a snail’s pace 
around a make-believe plowed 
field on the bed of a sun- 
scorched dry lake, two farm 
tractors have already amassed 
a total of 8,000 miles. A 
heavy truck, groaning under 
a thirty-ton load of sand, has 
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DRIVING TO SAVE GAS. As this test car travels 


over the proving ground, the engineer observer 
watches a gauge that shows gasoline consumption, 
and a panel registering car speed and wind velocity 


SAMPLING COMBUSTION PRODUCTS. With the 
ingenious valve at the left, samples of combustion 
products can be sucked into a glass bottle for analy- 
sis to determine weight of fuel and air in cylinder 


MILE-EATING TRACTORS. These two tractors, one 
towing the other as shown below, have piled up a 
total of more than 8,000 miles in tests that may 
mean greoter power and economy for farmers 











De ree SCIENTISTS WEAR OUT CARS 
g TO GIVE YOU MORE MILEAGE 
been driven more than 250,- 
000 miles—equal to ten times 
around the globe—over 
courses ranging from 200 
feet below to 7,000 feet above 
sea level. Passenger cars, 
carrying directional wind 
vanes, speed around a dry- 
lake course with, against, and 
across the wind, constantly 
accelerating and decelerating 
between ten and sixty miles 
an hour. These test cars 


have been driven a total of 
over 2,000,000 miles. 


MORE POWER TO YOU is 
the purpose of chemical tests 
like this, in which a sample 
of the exhaust gases taken 
from a cylinder are analyzed 
to find the amounts of car- 
bon dioxide, carbon monox- 
ide, and oxygen they contain 


SPEEDOMETER FIFTH WHEEL. As a test car 
speeds around a circle on a dry lake, this wheel 
follows the contour of the ground to measure the 
speed. The wheel drives a magneto connected to a 
voltmeter calibrated to register in miles an hour 


AUTO WEATHER VANE 
The box mounted on the car 
at the right houses an ane- 
mometer to gauge the speed 
of the wind, while the vane 
on top registers on a dial 
the direction of wind with 
reference to the direction 
of travel. In this test, ac- 
celeration and deceleration 
of cars are checked between 
ten and sixty miles an hour 
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( Scene in a road-test car. Note 
the distortion by sheet glass in 

the side windows, and clear im- 

age in the plate-glass windshield 

































Tests Measure Eye Strain 


Caused by Car Windows 


FOLLOWING a ten months’ series of intensive 
experiments with a battery of ingenious optical 
testing machines in the laboratory and on the 
road, Dr. Andrew H. Ryan, of Chicago, IIll., work- 
ing in conjunction with the research staffs of the 
Fisher Body Division of General Motors and the 
Libby-Owens-Ford Glass Co., recently revealed 
that passengers looking at an angle through the 
side windows of closed cars suffer sixty-two per- 
cent less eye fatigue when the automobile is 
equipped with safety plate glass than when 
safety sheet glass is used. Distortion from sur- 
face irregularities in sheet glass, which is 
not ground and polished like plate glass, 
was found to cut down the ability of passen- 
gers to read highway signs. In comparison 
with plate glass, the results indicate, sheet 
glass produces double the number of eye- 
strain symptoms, and reduces the ability to 
judge distances by about eighty percent. 


This device tests 
the ability of the 
eyes to read letters 
and figures exposed 
briefly behind glass 
of different kinds 


Another of the odd 
instruments used in 
the tests. It meas- 
ures the effects of 
eye fatigue on the 
subject's vision 
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Skater Performs 
on Tiny Ice Rink 
in Store Window 


WHAT is said to be the 
world’s smallest ice-skat- 
ing rink was_ recently 
constructed in a display 
window of a New York 
City furniture store as a 
novel means of letting 
passers-by and _ possible 
customers know about the 
cool shopping conditions 
afforded by the store’s 
new air-conditioning plant. 
Measuring only twelve feet 
long and six feet wide, the 
rink was placed immedi- 
ately behind a sidewalk 
window, and decorated on 
three sides with evergreen 
branches’ and _=e$ artificial 
snow to give it an outdoor 
effect. <A _ figure skater 
was then hired to perform 
on the tiny rink, as shown 
at the right. 





This miniature ice carnival made a novel display for a store window 


Jinricksha Lawn Mower Saves Time (and Work) 


ACCORDING to Mike Steddom, groundskeeper at the Uni- 


versity of Oregon in Eugene, efficiency and not laziness is 
the reason why he constructed the odd jinricksha lawn 
mower pictured below. Starting with a gasoline-driven 
hand mower, Steddom secured an old wheel chair 
and hooked up the two. Now he can relax at his 
work of cutting grass on the athletic fields, and 
still do the job faster than if he walked. 


Mike Steddom hard at work operating 
a combination wheel-chair lawn mower 
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Attaching lighting 
units to the side 
of the small airship 
for a night cruise. 
The ten frames 
fasten on like 
window screens 


One of the lighting units is seen at the 
right. Its maze of crisscross and curving 
neon tubes can form any letter or numeral 





Power for the lights is supplied by this 
tiny generator, which is connected to one 
of the motors that run the tiny dirigible 
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ILLBOARD blimps, carrying flashing 
neon signs through the night sky above 
big cities, form the latest innovation in 

spectacular advertising. The aerial electric 
signs, developed and patented by Goodyear 
Rubber Co. experts, spell out sentences a 
word at a time like many of the big dis- 
plays on New York’s Great White Way. 
Ten lighting units, each approximately 
six feet high and four feet wide and formed 
of a maze of curving and zigzag neon tubes, 
are attached to the side of the semirigid 
dirigible before the take-off. An ingenious 
hooking arrangement permits them to be 
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Section of the 
switching tape 
that spells out 
‘"*POPULAR 
SCIENCE'' 
as at the right 


attached or removed in a few minutes. Each 
unit is capable of producing any number or 
any. letter of the alphabet. 

During the flight, an automatic mecha- 
nism makes the proper contacts to spell out 
the desired words on the side of the blimp. 
Perforated tape, similar to that used in 
player pianos, runs through the switching 
mechanism, the perforations tripping me- 
chanical fingers to make the electrical con- 
nections. The sign remains the same until 
the next series of perforations is encoun- 
tered, flashing on another series of letters. 

The tape, prepared in a special machine 
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Cruising over the city, the blimp flashes its advertising message, @ word ata time 


Afte: one word has been lighted for a sufficient time, the next shines out in turn 
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Outlined against a 
night sky, the odd 
flying billboard is 
visible to millions 
in the crowded city 
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When new "copy" 
is received by ra- 
dio, it can be re- 
j corded on tape 
with this apparatus 
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Loops of tape for various 
advertising messages are 
stored in this handy rack 





ferent tapes are taken 
aloft for use during 
a four-hour advertis- 
ing flight. Once, a se- ' 
ries of signs that re- ' 
quired an hour and a 
half to display were 
incorporated in a sin- 
gle roll. 
hha maar Liry Ty Throughout each 
flight, the men in the 
control room of the 
flying billboard keep 
in touch with the base 
hangar. If it is de- 
Switching mechanism in which perforated tape makes contacts to spell words sired to run a new 
series of words, a tape 
resembling a typewriter, is cemented into can be prepared quickly by means of a 
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an endless loop when the same series of small punching machine carried in the air- 
words are to be repeated over and over _ ship. 
again. Usually, from fifteen to thirty dif- Besides flashing out the words of adver- 
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tising slogans and the names of prod- 
ucts, the new service is being used to 
announce special news events, to give 
weather reports and to aid various 
civic activities. And in wartime, it 
may be used to warn citizens. 










Tapes are usually prepared 
in advance at the ground 
headquarters on a machine 
operated like a typewriter 


Weather maps are studied 
carefully before a flight, 
as at left, to make sure 
that wind and other con- 
ditions will be favorable 


From this radio station at headquarters, orders can be sent for new “ads” while the blimp is aloft 
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Dr. Smith trains a microscope on a poisonous insect 


Toy Gun Blows Bubbles 


SOAP BUBBLES are the projectiles fired 
from a toy gun placed on the market not 
long ago. A mouthpiece located at the butt 


end of the barrel has two separate holes for 
blowing small or large bubbles. Rapid blasts 
of air directed through both holes in the 
mouthpiece will produce a cloud of minute 
bubbles. To “load’’ the bubble gun, the muz- 
zle end is simply dipped in a pan or dish of 
soapy water. 


Children sampling the "toothsome" morsels of which the house was built of 
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Finds Poisonous Insects 
Are Often Overrated 


MAKING detailed studies of poisonous in- 
sects is the job of Dr. Ralph H. Smith, pro- 
fessor of entomology at the University of 
California at Los Angeles. Many of the in- 
sects whose bite most people consider deadly 
are actually harmless, Smith has deter- 
mined. The sting of a common bee, he 
claims, is potentially more dangerous than 
the bite of a scorpion. Also overrated, he 
says, is the tarantula, whose fangs lead 
many people to believe that its bite is always 
fatal. Even the lethal powers of the black- 
widow spider, Smith says, are exaggerated. 


Air is blown into a mouthpiece at butt end of gun 


House Is Made 
of Foods for 
Healthy Teeth 


NICKNAMED the “vi- 
tamin house,” a model 
dwelling displayed at a 
recent convention of the 
American Dental Asso- 
ciation was constructed 
of foodstuffs containing 
all the vitamins neces- 
sary to the development 
and preservation of 
sound, healthy teeth. 
The house and its fur- 
niture were made of ce- 
reals, cookies, fruit, and 
nuts; the foliage and 
shrubbery surrounding 
the building consisted 
spinach and fruit. 
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~The Man 


4's eAc® 
ii < with the Net 


GOLD-PLATED ROSEBUDS and copper- 
plated bunches of grapes were recently dis- 
played at an electroplating convention in 
New Jersey. 


LONGEST MUSCLE in the human body is 


the sartorius which runs from the hip to the 
knee. 


THIRTY THOUSAND BEES, in a swarm, 
once descended on a boy riding a bicycle 
along a country road. 


FEELS MORE LIKE «a 
30,000,000.000 ag 





SEVENTY percent of the smoke from a pipe 


is steam, 


TWENTY THOUSAND four-leaf clovers 
have been collected by Mrs. Florence M. 
Smith, of Detroit, Mich. 


UNMOLESTED, birds would increase from 


four to five times as fast as animals. 


MOTORISTS in Cheyenne, Wyo., can be 
fined $100 for leaving their parked cars un- 
locked. 


aciecieaiailaataaia 
AVERAGE Americans consume about one 
ton of food a year apiece. 


GWANWN, | DONT 

WEIGH A POUND 

MORE “THAN 
LAST year! 





PEARLS are sometimes formed around 
tiny fish that enter oyster shells in the 
tropics. 


WINETASTERS sometimes become so ex- 
pert they can tell whether the grapes from 
which a beverage was made grew on the 
sunny or the shady side of a hill. 


MORE than fifty percent of the world’s 
population lives on five percent of the 
earth’s surface. 


AND THAT'S WHY 
WE HAVE wars! 
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How fan-shaped auxiliary wings would be extended 
for take-offs and landings at moderate speeds 


Telescoping Wings Allow 
Planes To Land Slowly 


TO MAKE it possible for high-speed air- 
planes to take off and land at reasonable and 
safe speeds, Michael Gliwa, of Chicago, IIl., 
has developed a novel system of telescop- 
ing auxiliary plane wings. Spreading out- 
ward, platelike sections slide from a hollow 
storage slot in the trailing edge of the 
plane’s fixed wing, as illustrated above, to 
increase the effective wing area of the plane. 


Tool Shapes Brake Lining 
To Eliminate Car Noise 


SQUEAKS, chatter, and other noises caused 
by the improper fitting of an automobile 
brake shoe and lining into the brake drum 
are said to be eliminated by a new tool. After 
the lining has been attached to the shoe, both 
are shaped to the correct are by a gradual 
bending process with the tool. 


a 
f erent 
ut 
eoust 


rape i 
re 





4 





‘ 


Ne 


g 


a . . \ 
* 
“s 


Gyroplane Design 


ls College Course 


EEPING pace with a revived inter- 
K national interest in helicopters, 
autogiros, and other types of rotating- 
wing aircraft (P.S.M., Feb. °39, p. 
124), the College of Engineering of 
New York University, in New York 
City, has recently established a course 
in gyroplane design that is said to be 
the first of its kind in the world. Un- 
der the direction of Dr. Alexander 
Klemin, aeronautical engineer and consult- 
ant, graduate students of general aeronau- 
tics study the special theories of aircraft 
that substitute whirling blades for station- 
ary wings, and test these theories by 
practical experiments in laboratories, class- 


Students on the “balance platform" 
at left record results of tests made 
on an experimental gyro rotor de- 
signed by one of them, and hung 
by wires in the tunnel seen below 





rooms, and in the school’s nine-foot experi- 
mental wind tunnel. The photographs on 
this page show some of the varied activities 
of the gyroplane students, including class- 
room “skull practice” in the illustration be- 
low, and work in and atop the wind tunnel 
in the two photographs 
above. Thestudentsare 
encouraged to conduct 
independent research 
and develop their own 
design theories. Lab- 
oratory work will also 
be conducted in close 
codperation with lead- 
ing American airplane 
and autogiro manu- 
facturers, in an inten- 
sive effort to advance 
gyroplane knowledge. 


Dr. Alexander Klemin 
delivers a blackboard 
talk to pupils in the 
world's first school of 
gyroplane design 
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Bananas Thrive in 
Vertical Greenhouse 


AS AN interesting hobby and as a means of 
attracting customers to his store, John F. 
Pitts, Fayetteville, Tenn., grocer, raises his 
own crop of bananas in a curious vertical 
greenhouse. Pitts planted a twelve-inch sprout 
of the tropical tree in 1936, kept it in his store 
during the winter, and transferred it to open 
ground in the spring. When fall came, he 
built the odd greenhouse pictured at the right 
to protect it from the frost. The tree is now 
more than twenty feet tall and has yielded its 
first crop, six hands of Tennessee bananas. 


es 
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Once thrown away, these peach-cannery by-products now are used as fuel 
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John F. Pitts with his Tennessee bananas, 
grown in the odd greenhouse shown above 


Truckman Finds 
‘Gold Mine" in 
Peach-Pit Fuel 


NINE years ago, R. 
Hensley, of San Lean- 
dro, Calif., was making 
a bare living trucking 
peach pits from a can- 
nery and dumping them 
into San Francisco Bay. 
But as the result of a 
bright idea he had, he 
now makes a profitable 
income selling the pits 
as fuel. Sun-dried in 
an open field, the pits 
are said to give as 
much heat and to last 
as long as hard coal. 
The low-cost fuel is 
used in home furnaces, 
stoves, and grates. 
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Fish Furnish Leather 
for Making Shoes 


FISH SKINS, specially dried and tanned, 
are now being used in Italy for the manu- 
facture of shoes. Six or seven skins pressed 
tightly together into one thickness are 
shaped into shoe uppers that are said to be 
strong and serviceable. Although the fish- 
skin material is made especially for shoes, 
it is also used for making machine belts and 
brake linings. 


Fish-skin shoes—and some of the raw material 


Gas Keeps Berries Fresh 


FRESHLY picked strawberries and rasp- 
berries placed in a cool, gas-tight room and 
treated with a thirty-five to forty-percent 
concentration of carbon dioxide for from 
four to seven hours are said to keep fresh for 
forty-eight or more hours longer than ber- 
ries not given this treatment. 


Dolls Have Flexible Limbs 


FLEXIBLE arms and legs that can be twist- 
ed in any direction are the outstanding fea- 
ture of a new doll to be on the market before 
Christmas. The limbs of the doll are made 
of braided wire so that children can twist 
or pull them to make the doll assume any 
attitude desired. Two of the new playthings 
are seen at the right, posed to represent a 
step in a dance routine. 


138 


eae see _ 


Four-Bladed Propeller 
Tested for Planes 


BELIEVED by aeronautical experts to pres- 
age a new trend in propeller design for all 
types of airplanes, a four-bladed propeller, 
shown in the photograph above, is now 
being tested on a U.S. Army pursuit plane. 
With the new four-part prop, engineers 
state, engine power may be increased from 
its present maximum without increasing 
the length of propeller blades. For, if two 
or three-bladed propellers were used with 
more powerful engines, it is explained, 
blades would have to be longer, thereby ne- 
cessitating heavier landing gear to afford 
the required clearance with the ground. 


> 


These dolls are so limber they can do modern dances 


Risse 
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Dry-Land ““Aquaplaning” 
Is Thrilling New Sport 


“AQUAPLANING” on dry land, towed by a 
speeding car, makes a risky but thrilling sport 
introduced by junior college students at St. 
Petersburg, Fla. By shifting his weight, a 
skillful rider can swing the board in wide arcs 
from side to side. He must lean far backward 
to keep its front in the air, since the board, 
unlike those used in the water, has a constant 
tendency to flatten out—and collision with a 

Towed by a speeding car, this daring girl is half-buried rock would mean a none-too-gen- 
in for a nasty spill if she doesn't watch out tle spill. 


Polish Plane Packs Guns in Its Pants 


WAR PLANES now even car- 
ry guns in their “pants.” The 
illustration at right, of a new 
Polish fighting craft, shows 
how a machine gun is at- 
tached to the streamline fair- 
ing of the undercarriage. 
Like other guns installed in 
the plane, it is fired by re- 
mote control from the cock- 
pit, as the pilot points his 
machine head-on at the tar- 
get. In contrast, designers of 
American fighting planes 
prefer to mount the guns 
elsewhere, so that the land- 
ing gear may be retracted in . 
flight for less wind resistance > To te hs 
and greater speed. Machine gun on plane's undercarriage. It is fired by remote control 
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Elaborately carved 
flasks from the East 
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Old Pow 


OLLECTING powder and 

shot containers—dating 

from before the time of 

Columbus to the last pow- 
der flask patented in 1891—is the 
unique avocation of C. Stanley 
Jacob, of Plainfield, N. J. 

A powder horn of the Revolu- 
tionary War, a family heirloom giv- 
en him thirty years ago by his 
grandmother, started Jacob on his 
strange hobby. Since then, he has 
begged or bought every ammuni- 
tion container that he could find— 
including powder horns and flasks, 
shot flasks, powder kegs, canisters, 
and bundoleers. As a result, his at- 
tic museum now contains more 
than 1,200 pieces, all different; 
probably the largest collection of 
the kind in the world. In the opin- 
ion of experienced collectors, it is 
worth fully $100,000! 

A flask of Juan Sebastian del 
Cano, vice admiral of Magellan’s 
fleet; horns of the pirate captains 
of Sir Henry Morgan; powder con- 
tainers of African savages, Per- 


fa a8 : be 


C. Stanley Jacob in the attic museum that houses his remarkable collection 


sian princes, and American pio- 
neers, are among the items in this 
odd collection which bring history 
vividly to life. Other unusual pieces 
include containers made from deer 
antlers, shin bones, hip bones, 
gourds, tortoise’ shells, lobster 
claws, and jade. Some of the most 
elaborate pieces are Turkish and 
Persian, made in exquisitely carved 
ivory, engraved brass, or wood in- 


Two tricky ammunition containers. The up- 
per one dispenses both powder and ball 
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laid with delicately tinted mother-of-pearl. 

Most ammunition containers were de- 
signed to hold only either powder or sot, 
but Jacob has a few rare models that are di- 
vided into compartments to hold and dis- 
pense both. Some of the brass French pow- 
der flasks of the late eighteenth century 
have gun wrenches in the middle, and a 
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e Collection 


By ROBERT E. 


MARTIN 


* ay 


The collector with 
some powder flasks 
made from bones and 
antlers and carved 
in elaborate designs 


Every flask in this 
group was made from 
a different material, 
including tortoise 
shell and lobster claw 


screw -driver 

blade at one end. 

Gathering this 

great collection 

has required not only a small fortune in 

money, but a vast amount of work, patience, 

and strategy. Generally Jacob buys his 

horns, or gets them by trade. He has 

one horn which the owner would not sell 

at any price. He waited ten years. The man 

finally died, and Jacob bought the priceless 
horn at auction for a dollar! 
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Z. Wiggs out for a 
spin in his pooch- 
mobile. A one-dog- 
power squirrel cage 
drives the vehicle 


elites és Dog Drives Poochmobile 


DOG POWER drives an odd vehicle con- 
structed by Z. Wiggs, eighty-year-old dog 
trainer and former railroad worker of Den- 
ton, Tex. Operating on the squirrel-cage 
principle, the dogmobile has a giant central 
wheel which is revolved as a dog walks or 


Ship models like this changed W. C. Leavitt's hobby into a good business 
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runs on its inside surface. The four-legged 
canine engine is anchored to a central shaft 
by a special collar. Power is transmitted to 
rear drive wheels by means of a belt-and- 
pulley mechanism which the driver controls 
by a “gearshift” lever. 


Ship Models 
Made HisOwn 


Ship Come In” 


YEARS ago, Walter C. 
Leavitt, of Warren, Me., 
used to spend part of his 
spare time making scale 
models of famous sailing 
ships. So accurate and 
so detailed were his mini- 
ature vessels, however, 
that he soon was in de- 
mand by maritime mu- 
seums all over the world 
as an expert repairman 
for their old ship models. 
Then orders for new mod- 
els began to pour in, 
and Leavitt has built 
more than 200 model ves- 
sels which are now dis- 
yiayed in museums in all 
corners of the globe. 
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TREAMLINE, Diesel-powered trains are 
S now being introduced on the cog railway 
that hauls sight-seers to the summit of 
Pike’s Peak, Colo., 14,109 feet above sea 
level. Replacing steam-driven engines, the 


This Powder, They Say, 
Keeps the Dogs Away 


PRACTICALLY odorless to humans, a pow- 
der now available is extremely offensive to 
canine nostrils. When the powder is sprin- 
kled on sofas, chairs, or personal belongings 
such as shoes or slippers, dogs will not go 
near the items. And when dusted onto the 
threshold of a room, it is claimed, the pow- 
der will keep dogs from entering. 
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Famous Cog Railway Goes Streamline 





Diesel-electric train on the cog rail- 
way up Pike's Peak, Colo. Left, engine 
compartment with three generator units 


Diesel motors installed in the train’s 
power car are said to cut running 
time by thirty percent, while slic- 
ing operating costs in half. Driving 
electric generators that supply 
power to motors geared to the cogs, 
three Diesel units are mounted in 
the locomotive at an angle of nine 
degrees from horizontal. Each acts 
independently, and any one motcr 
will supply sufficient power to haul 
the observation car up the twenty-five-per- 
cent grades. Coming down, the electric mo- 
tors act as generators and serve as brakes, 
resistance units absorbing the electric cur- 
rent created, thereby ccntrolling the speed. 





Pups won't chew slippers treated with this powder 
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Latest Aids 


Three-Compartment Tank 
Simplifies Developing 


THREE compartments in a single de- 
veloping tank just introduced are said 
to simplify developing operations in the 
amateur darkroom. Each compartment 
has its own light-tight cover and a drain 
plug. The adjustable film rack takes 

either film pack or cut film up to 
four by five-inch size. The compart- 
ments are filled with developer, 
stop-bath, and hypo before use. The 
rack of films is then immersed in 
the liquids in the proper order for 
the required periods, without the 
need of draining or refilling. <A 
special slow-drain plug is provided 
to convert the stop-bath compart- 
ment into an efficient washing com- 
partment by simply inserting it in 
place of the regular plug. 





There's no draining and 
filling between opera- 
tions with this three- 
compartment film tank 


Audible Darkroom Timer 


EXACT timing of any of a number of 
photographic operations necessarily 
carried out in absolute darkness is pos- 
sible with a novel ‘‘audible timer” in 
which a hammer strikes off the seconds 
with taps that can be easily heard. Op- 
erating on alternating house current, 
the device has a constant-speed motor 
which is controlled by a handy switch 
that is easy to find in the dark. 





Chemical-Resistant Paint 


RETOUCHING of other things than pictures is 
sometimes a necessity for amateur photogra- 
phers. To satisfy this need, a new “‘enamel-base’’ 
paint is now marketed for touching up trays, 
sinks, and other porcelain or enamel-finished 
articles that occasionally chip or become dis- 
colored from use. The paint is said to be re- 

Note the accessi- sistant to both acids and alkalies, and to all 
ble switch on top the chemicals commonly used in photography. 
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tor Photography Fans 


Lever on Easel Adjusts Margin 


SIMPLY moving a lever on the side 
of the new enlarging easel pictured in 
use at the left sets any desired mar- 
gin up to two inches on the finished 
print. A calibrated scale facilitates 
setting the lever at the proper point. 
Additional margin spacers are pro- 
vided on the outside of the device. An- 
other feature of the easel is a light- 
tight compartment underneath the 

focusing board itself, where the 
sensitized enlarging papers can be 
stored safely, yet be literally at the 
user’s finger tips when they are 
needed. Of simple design, the de- 
vice is sturdily built. The circular 
inset shows a close-up of the lever 
which is operated by pressing it 
toward the easel or away from it, 
its legible figures indicating the set- 
ting at a glance. 


This easel stores printing paper and 
makes fixing of print margins easy 


Shutter Makes Oblong Fade-Outs 


ATTACHED to the lens of . 
any eight or sixteen-milli- 
meter movie camera, the 
cable-release-operated de- 
vice pictured at the right 
and below permits ama- 
teurs to make 
gradual ‘fades’ 
at the ends of 
their movie shots. 

Its special design 
keeps the picture 
oblong in shape 
until the very 
end, a_ feature 
often lacking in 


Flash Gun Fits in **°°°"* 
Range-Finder Slot 


DESIGNED to fit the built-in 
sockets for range finders with 
which several makes of minia- 
ture cameras are equipped, a : Pressing the cable 
compact new automatic flash 74 te release gradually 
gun now available can be — Re : closes the oblong 
slipped quickly on or off a cam- f at it so that a 
era. Synchronized with the ‘ sta i a. The 
shutter, it is effective at shut- fading nl ne 
ter speeds of from 1/200 to i tains its oblong 
1/1,200 of a second. __ shape to the end 
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Counting five points for each poser you get right, you should be able to get eighty—that 


is, if you want to call yourself good. Ninety is excellent. 


To tune in different stations, radio fans 
adjust (a) rectifiers ay variable con- 
densers (c) recuperators (d) airfoils. 


When a rattlesnake wants to sound its 

rattle, it (a) snaps its teeth wiggles 
its tail (c) shakes its head (d) sheds its 
skin. 


3 A scalene triangle has (a& no sides equal 


(b) two sides equal (c) all sides equal. 


4 Diapasons are (a) things you put on 

small babies (b) attachments to regulate 
the aperture of camera lenses (c) people 
with split personality (a@) stops of an organ 
(e) instruments to measure inside diameters. 


Even if you aren’t a crossword-puzzle 

addict, you should know that Australia 
has an ostrichlike bird called the ) auk 
(b) yak (e) emu (d) gnu. 


Fluids that dissolve in each other, like 
alcohol and water, are said to be (a) 
viscous (®) miscible (c) volatile (d) friable. 


A solid used as a lubricant is (a) saw- 
dust (b) camphor (s) graphite (d) 
fuller’s earth. 


8 The middle part of an insect’s body is 
called its (a) torso (b/) fuselage Try. 
thorax (d) interregnum. 


Abalones live in (a) shells (b) adobe 
huts (c) auto trailers (a African jun- 
gles (e) rotting beams of frame houses. 


important ingredient of paint is 


] An 
(a) castor oil (b) palm oil /®\ linseed 
oil (d) oil of vitriol. 
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Check your results on page 248 


1] The best thing to do with arable land 

would be to (a) raise sheep on it (b) 
farm it (c) drill it for oil (¥) surround it 
with fortifications (e) flood it to form an 


artificial reservoir. 

12 A plane table is (a) a type of sketch- 
ing board used by surveyors (&) the 

landing deck of an aircraft carrier (c) a 


carpenter’s workbench. 

13 Malleable metals 7%) melt at low tem- 
peratures (b) may be pounded into 

thin sheets (c) rust easily (d) are extreme- 


ly brittle. 

14 The specific gravity of a liquid is (a) 
the distance one drop will fall in one 

second /&) the ratio of its density to that of 

water (c)\the amount of pure salt that will 

dissolve in 100 cubic centimeters, at twenty 

degrees centigrade. 


15 Elephants (a) neigh (b) moo (c) bleat 
WW) trumpet (e) roar (f) hiss. 

16 “Multiply by nine fifths, and then add 
thirty-two” is a handy rule for (a) de- 

termining what you should weigh at your 

age (b) converting temperatures from centi- 


grade to Fahrenheit Ke) finding the circum- 
ference of a circle, when you know its 


diameter. 

17 If John Jones walks in his sleep, he’s a 
(a) hypochondriac dy. dipsomaniac (c) 

misanthropist (d) kleptomaniac fe) som- 


nambulist. 

18 “Spirogyra” is the name applied to (a) 
a disk-shaped nebula (b) an airplane 

of rotating-wing or “windmill” cos Toe. 

microscopic fresh-water plant (d) a gyro- 

scope used to keep ships from rolling. 

19 A smelter (a) is a small Diesel-pow- 
ered fishing boat 7) extracts metal 

from ore (c) samples the odors of perfumes 

before they are put on the market. 

20 A zoo would be a likely place to see 
a (a) lathe dog (b) powder monkey 

(c) lounge lizard Wd) sea lion (e) Trojan 

horse (f) hydraulic ram. 
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To CRASH THE GATE OF A BEEHIVE, 
THE DEATH’S-HEAD SPHINX MOTH 
IMITATES THE CALL OF THE 
QUEEN BEE? ONCE INSIDE, IT LAYS 
EGGS THAT HATCH INTO 
PARASITE CATERPILLARS / 


THE WRYBILL, of New ZEALAND, HAS THE END OF 
ITS BEAK BENT TO THE RIGHT’ IN HUNTING SHELLFISH 
AND INSECTS, IT RUNS AROUND STONES FROM LEFT 
TO RIGHT, sO iT CAN REACH APTER iTS FOOD 
WITH ITS RIGHT-HANDED TOOL! 


$ 
few: a 
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TAKE wore) 
DN oysttR 
in A Box. 








\F YOU SAT DOWN TO AN OYSTER 
DINNER IN SOUTHERN AUSTRALIA, 
YOU'D PROBABLY BE SERVED ONE 
OYSTER / THE DELICIOUS PORT 
LINCOLN MAMMOTH OYSTERS » | MEAN AND TREACHEROUS AS 
ARE OFTEN MORE THAN A FOOT ACROSS! § OTHER WOLVES, THE FEMALE 
POLIO ELE PEELE ABE ERE mi © < TIMBER WOLF 1S A GOOD 
. m) MOTHERS SHE NEVER KILLS 14 


THOUGH GENERALLY AS 





| AND EATS HER YOUNG AS THE 
nbenenatane WOLF |S KNOWN TO Do/ 


PMA PG ARM 


-—giehiey 6 


AND HERE'S ANOTHER FREAK 


BILL’ THE CURIOUSLY TWISTED 


BEAK OF THE CROSSBILL |S  <ewt 
THE PERFECT TOOL FOR OPENING PINE CONES, 
ON THE SEEDS OF WHICH THIS BIRD FEEDS! 


4 te RR 
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IT1iS SAID THAT 
LOGGERHEAD TURTLES 
FEED ON THE RED-HOT, STINGING i 


PORTUGUESE MAN-OF-WAR b] 
AND LIKE IT? THERE'S NO — 
ACCOUNTING FOR TASTES / 








SEWING WITHOUT A NEEDLE is made pos- 
sible by a new chemically treated material that 
requires only* the warmth of an iron, applied 
through a dry cloth, to join two layers of it 
together. The gayly striped curtains at the 
left were created by this method, including 
the hems, heading, and bands of bright color 








DRINK PROTECTORS. Rubber caps placed on 
beverage glasses keep drinks cold and clean un- 
til they are served. Ornamented with artificial 
flowers, the coverings fit glasses of any size 

















» (9 PER TS EMLEE E GPT T sane 
Applying colored stripes to curtains. 


The warmth of the iron ''sews'’ them on 7 






WADDING POLISH. Polishing metals, mir- a . 
rors, tiles, and enameled surfaces is sim- 4 
plified by the novel material below. For 
use, a piece of the chemically impregnated 
wadding is torn off the pack, as pictured 















EGG SEPARATOR. It's no 
trouble to separate the yolk 
from the white of an egg if 
you use this handy device. 
The egg is dumped into the 
container and a handle is 
turned. The white drains off 
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SILK STOCKINGS can be laundered in 
three minutes with the outfit pictured at 
the right. The hose are placed in a double- 
globe "shaker" and swirled with water and 
lather from a special silk soap. Drying 
is done on a wire frame that is adjust- 
able to insure a fit. The method is said 
to restore the elasticity of the stockings 


FOUR-IN-ONE SAUSAGE. Four kinds 
of appetizers are combined in the 
sausage loaf below. In making cana- 
pes, the loaf is sliced across and 
the various sections are broken apart. 
Flavors include corned beef, spiced 
ham, liver, and ham and cheese 





SANDMAN'S HELPERS. This youngster was sent off 
to dreamland by a tickless clock, a soft light represent- 
ing a dwarf, and a toy rabbit that hums a drowsy lullaby 
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CARBONATED BEVERAGES are ke-t+ 
active by a new attachment which hes 
a point that is driven through the b-t- 
tle cap. A screwlike valve allows the 
beverage to fizz out for mixing drinl:s 
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He looked into the muffler 
and began to laugh. “What's 
the joke?" Knowles inquired 





Gus Solves a Stinger 


EORGE KNOWLES is one 
of those lucky fellows who 
don’t have to let the chore 
of earning a living inter- 

fere with their having a good long vacation 
every year. He takes off six weeks each 
summer, and he always spends them in the 
same way~—-fishing up in the State of Maine. 

So when George, much sunburned and 
looking better than a million dollars, drove 
his big car into the shop of the Model Ga- 
rage late one afternoon, Gus Wilson grinned 
widely, tamped the glowing long cut down 
in the bow! 6f his old pipe, and set himself 
to hear all about the big ones that George 
had caught and the bigger ones that he had 
let get away. 

But when George climbed out of his car 
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and shook hands he looked preoccupied, and 
very apparently his mind wasn’t dwelling 
on his piscatorial triumphs. ‘Hello, Gus,”’ 
he said. “Mighty glad to see you! Every- 
thing all right with you? ...Good!... 
Yes, I had a grand time—tell you all about 
it sometime soon. But right now I've got 
this darned car on my mind. It’s the most 
expensive car I’ve bought for years—-that’s 
why I let it stand in my garage and took 
Jack’s old open car up to Maine with me. 
There’s only six thousand miles on the clock 
of this bus, Gus, but she isn’t running right. 
Not at all right!” 

“That’s queer,’’ Gus said. “I remember 
that she was in perfect condition just before 
you went away... No chance that some one 
was joy riding in her while you were gone, 
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is there? Stranger things have happened.” 

“No chance at all!’’ George maintained. 
“Everything in the garage was exactly as I 
had left it—wheels jacked up to save the 
rubber, and so on.” 

“What seems to be the matter?” 
wanted to know. 

“IT can’t put my finger on it,’’ George said. 
“Everything seems to be working perfectly, 
but the car hasn’t got any pep. Every time 
I drive it I think it’s going to bog down with 
me. It never does—but that’s the feeling it 
gives me. Take a run down the road in her, 
Gus. You’ll see what I mean before you've 
gone a mile.” 

“Sure thing,’ Gus agreed. He slipped a 
cover over the driver’s seat and got in. 
George Knowles walked around and got in 
beside him. 

Gus stepped on the starter. The engine 
took off promptly and purred smoothly. He 
backed out of the shop, and started to drive 
slowly down the road. ‘Runs smooth as 
cream,” he told Knowles. 

“Yes,’’ George agreed, ‘‘she runs smooth- 
ly enough. But step on her, and you'll see 
what I mean.” 

Gus pressed his foot down on the accel- 
erator pedal. The car picked up speed, but it 
had a queer feel to it. ‘“Yes,’’ he said, “‘you’re 
dead right, George. Something’s wrong 
somewhere. The en- 
gine is running per- 
fectly, but the car 
hasn’t got any surge. 
She runs just the way 
I feel after I’ve eaten 
a big lunch on a hot 
day. I'll take her back 
to the shop and give 
her the once-over.”’ 

“Right,’”’ George 
agreed. ‘‘Let me out 
at my house, will you? 
You can give me a 
ring when you get her 
fixed up, or when you 
find out what’s the 
matter with her, if it’s 
anything serious.”’ 

Back in the shop, 
Gus refilled his pipe 
and then did some 
steady thinking. If 
Knowles’s car had 
been an old one, or 
even a car on which 
he never had done any 
work, its lack of surge 
and pep would have 
suggested several pos- 
sible troubles to him. 
But the car was next 
door to new, and Gus 


Gus 


NOVEMBER, 1939 





Maybe Somebody “Put the Bee” 
on George Knowles, But Good 
Luck and Carbon Monoxide Kept 
Him from Getting Stung, Anyway 


By MARTIN BUNN 


had done enough little jobs on it to be sure 
that it had been in perfect condition just be- 
fore George had laid it up while he took his 
six-week vacation. 

After thinking things over for a few min- 
utes Gus decided that the carburetor choke 
valve might be sticking, but on examining 
it he found that it was working perfectly. 
So was the float. A careful check of the 
timing disclosed nothing wrong. Fuel trou- 
ble was out: except when he was off on long 
trips George Knowles always bought his 
gasoline at the Model Garage, and Gus takes 
good care that there is nothing wrong with 
the gas that he sells. 

He was scratching his head over the puz- 
zle when Joe Clark called to him from the 
office that he was going home. Glancing at 
the clock, Gus saw that 
it was a half hour after 
closing time, and realized 
that he was hungry. So 
he locked up the shop, 
got into his car, and 
drove downtown to get 
his dinner. 

One reason why Gus 
Wilson is a top-flight au- 
tomobile mechanic is that 
he’s never able to stop 
thinking about a puzzling 
job until he has evolved 
a way of licking it. So all 
the time he was eating 
he was thinking about 
Knowles’s car. ‘Never 
heard an engine that ran 
more nice and quiet,” he 
said to himself. “Hey! 
Maybe that’s it! That 
engine of George’s runs 
too quiet! By gum! I'll 
have to take a look!” 

He hurried through his 
dessert, drove back to 
the garage, let himself in, 
and switched on the shop 


Gus started the motor, walked to the back of 
the car, and put his hand over the exhaust 











lights. While he was taking off his coat he 
heard a car stop outside and then drive off, 
and a moment later George Knowles came in. 

“Just happened to be passing with a 
friend,” he explained, ‘‘and saw your lights 
go on. Well, have you found out what’s the 
matter with that bus of mine?” 

“No, I haven’t,’’ Gus told him. “But while 
I was eating my dinner I had an idea. If 
you want to wait a few minutes, I’ll tell you 
whether or not it was a bright one.” 

“Sure—go ahead,’’ Knowles said. 

Gus started the engine and let it idle. 
Then he walked around to the back of the 
car and put his hand over the end of the tail 
pipe of the muffler. 

“Yep—it was a bright idea!” he said. “I 
thought that engine was running too quiet- 
ly. I can scarcely feel the exhaust coming 
out. That locates the trouble, George. It’s 
either in the exhaust pipe or, more likely, 
in the muffler. It won’t be long now!”’ 

He took off the muffler and exhaust pipe. 
He pushed a flexible cable through the pipe 
with ease, proving that there was no ob- 
struction in it. Then with the aid of a bright 
light, he looked into the outlet port of the 
muffler, and a minute later he started to 
laugh. 

“Hey, what’s the joke?’’ Knowles wanted 
to know. 

“The joke’s on you-——on us,’ Gus said, 
pointing to what looked like a ball of mud 
just inside the rear end of the muffler. 

“What the devil is that?’ Knowles de- 
manded. 

Gus laughed some more. ‘‘That’s a wasps’ 
nest,” he said. ‘‘While you were gallivantin’ 
around up there in Maine some nice indus- 
trious insects set up housekeeping in your 
muffier. And they built their happy home so 
big that the exhaust couldn't blow it through 
the tail pipe. Naturally, the obstruction in 
the muffler caused back pressure, and 
enough loss of power to give your engine 
that dead feeling when you stepped on the 
accelerator pedal. You're not stung, George 

but you might have got stung real bad 
if the old carbon monoxide hadn't done in 
those wasps!” 


stick, and replaced it and the exhaust 
pipe. Then he got into the car and raced 
the engine. ‘“Perfect!”” was his verdict. 
“Pep to spare!” 

Lights burning after hours in the shop of 
the Model Garage always are an irresistible 
magnet for Gus Wilson’s customers, many 
of whom are his near neighbors and all of 
whom are his warm friends. 

Before George Knowles had time to drive 
out, genial Dr. Marvin, on his way home 
from the last call on his evening round, 


¥ CLEANED out the muffler with a 
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came in and settled himself comfortably in 
the only chair. Then young Jack Simpson 
appeared, said “Thought I'd find you here!” 
to his father-in-law, and perched himself on 
Gus’s workbench. State Trooper Jerry Cor- 
coran rode up on his motor cycle in what 
sounded like a blast of machine-gun fire, 
and joined the gathering. And then lean 
Tim Sheridan, Gus’s most ardent disciple, 
parked his ‘“‘Screwball Special” out front and 
came in with his blond hair on end and his 
dog Dodger at his heels, to smoke home- 
made cigarettes and to imbibe automotive 
wisdom at the feet of his master. 


N A few minutes the shop was full of to- 

bacco smoke and conversation. George 
Knowles told all about his fishing trip. Then 
Gus told about the wasps’ nest in the muf- 
fler of George’s car. 

“Mufflers,” Jerry Corcoran said. ‘That 
reminds me of how I stuck my neck out 
last Sunday, and darned near broke the 
first rule they taught me when I went on 
the cops.” 

“What rule is that?’’ Dr. Marvin asked. 

“Never to start anything that you can’t 
finish, Doctor,” Jerry said, grinning. ‘And 
that’s just what I almost did! 

“I guess you all know that little church 
about five miles out on the dirt road. A lot 
of people who live back in the country at- 
tend it, and some of them aren’t such very 
good drivers. They park their cars in a 
field beside the church, and when they start 
home after the morning service they’re 
likely as not to get in trouble and tangle 
up the traffic. That dirt road is narrow, 
with a high crown, and shallow drainage 
ditches on each side of it, and low clay 
banks on the outer edges of the ditches. So 
I make a point of being out there at noon 
on Sundays, to keep things moving. 

“Last Sunday I was a few minutes late— 
I had to chase a fellow who was doing 
seventy-three on the highway, and write 
him out a ticket. When I came in sight of 
the church I saw that there were a half 
dozen or so cars tied up on either side of 
it. And when I got past the cars on my side 
I saw what was tying them up—an old 
sedan which was stalled right across the 
road, with its rear wheels in the ditch. 

“T rode up to it, and got off my motor 
cycle, all set to bawl out the driver for try- 
ing to turn around in a place like that. But, 
when I got an eyeful of the driver, I saw 
that she was a darned pretty girl, and that 
she was all hot and bothered about the 
trouble she was causing. So instead of 
bawling her out I asked her what was the 
matter and if I could help her. She said 
that when she had turned into the road in 
front of the church (Continued on page 240) 
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Scissors Sharpened Perfectly in a Jig 


BARBER devised the jig illustrated 

for sharpening the scissors used in his 
own shop as well as many brought in by cus- 
tomers after they discovered his skill in 
putting a keen edge on old shears. 

Any small oilstone or whetstone that can 
be inlaid into the handle may be used. After 
the jig has been assembled, the scissors are 
clamped in place pointing to the left. The 
oilstone is then laid on the blade to be sharp- 
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A BICYCLE lock is likely to wear the paint 
off the fork where it rubs against the 
enamel. This can be prevented by slipping a 
length of rubber tubing on the shackle of 
the lock. The rubber also eliminates objec- 
tionable rattling when the lock is being car- 
ried while riding.—CHESTER MOWERY. 


Tape Forms Bands on Models 


MAST bands for ship models can be made 
from narrow strips of cellulose tape applied 
in a sufficient number of layers to give the 
desired thickness. When painted black, these 
look like iron bands..-ANTONIO GELINEAU. 
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ened at exactly the same bevel to which it 
was originally ground. The guide wire is 
run through whichever screw eye comes 
closest to holding the stone at that angle. 
A circular motion is then imparted to the 
sharpener with the right hand while the left 
hand holds the base down securely. With a 
stone guided in this way, anyone can learn 
to sharpen scissors perfectly after a little 
practice.—W. KEITH VINING. 


Tack Puller and Driver 
Made to Fit Pocket 


A POCKET tack 
puller and driver can 
be made, as shown, 
from the shank of a 
discarded cold chisel 
about 4” long. The 
end is cut at a slight 
angle, and the slot 
is made by using 
two blades in a hack- 
saw frame. The end 
is next ground off to 
give the claw a sharp 
edge. A second slot 
isthen sawed through 
the front of the claw. This tool will hold a 
tack in the best position for driving, the 
weight of the shank being sufficient to sink 
even large tacks easily into softwood or 
hardwood.—-W. C. WILHITE. 
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Cut from the shank of 
an old cold chisel, the 
tool grips tacks easily 





FOLDING CARD TABLES 
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Books as large as 8” deep can be accommodated on the shelves 
and there is a space nearly 4” wide in back for a card table. Score | J BASEBOARD 
pads, pencils, and other odds and ends can be kept in the cabinet 0 CLEARANCE 


HERE to store card tables when 

not in use is a troublesome prob- 
lem in most homes. A novel solution is to 
keep them in a pair of bookcases like those 
illustrated. Although at first glance noth- 
ing appears to be unusual about the book- 
cases, they are a little deeper than usual 
and have a double back between which the 
folded card tables can be placed. 

White pine or other suitable soft wood 
%4” thick is used for building the cases. For 
each bookcase order three pieces of wood 
8” by 40”, two pieces 12” by 41”, two pieces 
12” by 54”, two pieces of three-ply wood 
3’ by 5’, and about 10 lineal feet of molding 

for trimming’ the 
door. 

Cut the parts as 
indicated in the 
drawings and begin 
the assembly at the 
bottom by screwing 
the leg with its brace 
securely to the bot- 
tom board. Continue 
to build up th: 

Use %” dowels for holding the framework by usin 
shelves and uprights together. : screwed joints 
Right, countersinking the brads wherever the screw 
that hold the molding in place heads will not show. 
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CAN BE STORED IN THESE 


Twin Rooheuane 


In places where 
screws would be vis- 
ible, fasten the joints 
with %” by 1%’ 
dowels. Use two 
dowels for joints be- 
tween 8” wide boards 
and three dowels for 
those 12” wide. 

The case can be 
reénforced by screwing %” square pieces 
to the four inside c rners of the cabinet as 
shown in a detail drawing. These strips will 
also act as a door stop. The door is cut from 
plywood to fit the opening, and the molding 
is mitered around the edge on the face of 
the plywood and fastened with brads. Plane 
the door to give a clearance of 3/32”. 
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The case is reénforced 
by screwing %4” square 
pieces to the four in- 
side corners. At left, 
perspective sketch with 
the principal dimensions 




















By 
JEROME 
UHRIG 














For a different window arrangement, the length may be changed as required 


The plywood that forms the back of the 
shelving is nailed only to the shelves. A 
second and larger piece of plywood covers 
the entire back, including the cabinet. The 
card table slides in between these two sheets 
of plywood. The bookcase may be stained 
or painted as desired to match the furniture 
in the room. 





Turntable Base Improves Bedside Alarm Clock 


Tutntable 


N°-19 DRILL 
COUNTERSINK 





THUMB TACKS OR 
FURNITURE GLIDES 


When attached to a small turntable, the clock does not have to be 
lifted from the bed stand to shut off the alarm or to see its face 


N ALARM clock used on a night table 
can be improved by making a turn- Both the turntable 
table base for it as illustrated. It is then and its base are 
possible to rotate it and shut off the alarm simple faceplate 
without picking it up, and there is also less y Mpeg? ht aan . 
danger that it will be pushed off the table eee satin Cross Section Through 4° 
or dropped. 

Both the turntable and the base are sim- wood screw holds the parts together. A disk 
ple faceplate turnings. The upper piece is of antiskid rug backing is cemented to the 
routed 1,” deep so that the clock will fit underside of the turntable so that it will 
tightly into the recess. To reduce friction cling securely to the surface of the bedside 
between the two parts, four metal thumb stand. No doilies or other woven fabrics 
tacks or small furniture glides are driven should be placed beneath this clock base, 
into the lower section as indicated. A No. 8 of course.—ALVAH S. JAMIESON. 


Razor-Blade Holder for Use 
on Craftsman’s Worktable 








Yao" ANTI SKID RUG LINING 


STIFF-BACKED safety razor blades are used by many 
model makers and craftsmen, but they are dangerous 
when left lying near the work because they are likely 
to be forgotten, and a sudden move of the hand may 
result in a serious cut. It is much safer to make a 
holder or stand for them such as the one illustrated. 
This keeps the blades out of the way, yet it allows them 
to be picked up and put back quickly. The holder also 
has a place for a pencil. Any available scraps of wood 
may be used to make the holder. Use glue and brads to 
hold the parts together.—D. W. CLARK. 
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Old Auto Gas Tank 
Forms Lighting Fixture 
for the Workbench 


ALF an old automobile gas tank, if 
split along the center seam, forms an 
excellent reflector for lights above a work- 
bench or shop machine. Select a tank made 
of two pressed steel halves with rounded 
ends and corners, joined with a lock seam. 
As the soldered seam is not readily opened, 
cut on one side of it with a one-end hack 
saw, a cutting torch, or a ripping chisel. 
The baffles to prevent splashing may give 
a little difficulty if the saw is used, but they 
can be removed by melting the solder with 
a torch. Leave the seam as a bead to finish 
the edge. The supporting brackets on the 
end may be used to hang the 
reflector from the shop ceiling. 
The inside surface is finished 
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with aluminum paint; the out- 
side with aluminum paint to 
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which a little green pigment has 
been added. The translucent dif- 
fusing and reflecting screen is 
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inexpensive flexible “glass” 

really a wire screen with the 
meshes filled with cellulose ace- 
tate. Three 40- or 50-watt lamps 
will generally be sufficient. The 














fixture is controlled by a wall or 
ceiling switch.—R. L. KUNAU. 


The inside is painted aluminum and three lamps are installed 


Hints on Assembling Small Storage Batteries 


MODEL makers and experimenters who 
have occasion to build small storage cells 
by cutting down regular battery plates (see 
P.S.M., June ’31, p. 108) can profit by sev- 


This clip arrangement prevents short 
circuits when cells are near together 
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eral ideas I have found practical. One is to 
use wire solder for connecting the plates 
and bringing out the leads as shown at A. 
The second is to mount a strip of celluloid 
at each end of the jar to hold the binding 
posts as indicated at B. This keeps the 
posts high and dry to prevent corrosion. 
Fasten the clips to the celluloid in the po- 
sition shown at C so that there is no danger 
of a short circuit when the cells are placed 
close together. 

The jars themselves are made of 3/32” 
thick celluloid. After being cut to size, the 
pieces are cemented with a liberal applica- 
tion of transparent cellulose household ce- 
ment.—-R. W. WAGNER. 








Rubber Coating Prolongs 
Life of Wringer Rolls 


WHEN the rubber rolls of a wringer be- 
come old and cracks appear, their useful 
life and appearance can be prolonged by 
painting them with a white rubber-base 
tire coating of the type now obtainable at 
most automobile supply stores and public 
garages. After being applied, the material 
should be allowed to dry for several days. 


Hack-Saw Tool Prunes Shrubs 


A SAW that will fit into the narrowest 
places when trimming shrubs may be made 
from part of a hack-saw blade and a piece 
of broomstick. Slit the wood for about 5” 
and insert the blade. Bore a hole so a screw 
may be driven in through the hole in the 
end of the hack-saw blade. Use two smaller 
screws or brads to keep the blade in line 
and wrap with friction tape.—J. L. D. 
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Steel Rod Bent to Form 
Bunsen-Burner Stand 


SOLDERING irons, pans, and other utensils 
can be held over a Bunsen burner by means 
of the simple type of stand illustrated. 
From a machine shop obtain a piece of 
5/16” cold-rolled round steel rod 3’ long. 
Round off the ends with a file; then, start- 
ing at one end, heat the iron red hot and 
bend it into a ring about 4” in diameter. 
Make the other bends as shown, locating 
the ring about 9” above the base.—A. W. 


To make the stand, a piece of 5/16” steel rod 
is heated red hot and bent to shape in a vise 


Right-Angle Block Aids 
in Laying Out Disks 
For laying out wooden disks or faceplate 
turnings, the angle block illustrated will be 
found a great aid. It consists of a square 
piece of plywood to which two wooden strips 
are screwed to form a right angle. The 


work is placed in this angle, and a square 
is used along the two strips. 


Easily made from scrap lumber, this angle block 
is very useful for laying out lines on turnings 
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COSTUME SUGGESTIONS BY HI SIBLEY 
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illustrated can be made at small outlay 

for material. The three-legged twins, 
for instance, require a special coat and shoes, 
but old pajamas will provide the trouser legs. 
The perambulating dog house is constructed 
from a large cardboard carton and painted 
green with a red roof. Brown “coveralls” and 
a dog mask should be worn by the person 
inside. 

Jonah’s whale is made from pasteboard 
painted black and varnished. It spouts when- 
ever Jonah, who is clothed in flowing white 
robes, bears down on the hot-water bottle. 
The crown of an old felt is sewn inside the 
body of the whale so it will stay properly 
centered on the wearer’s head. 

The over-sized camera is another paste- 
board contraption, and various imitation pho- 
tographic accessories can be carried with it. 
Cut a hole in the back of the camera for ven- 
tilation. A small window blind is the only 
special item required for Tin-Cup Tommy. 
An unlimited variety of other costumes can 
be worked out in the same way. 


| P inaser Hallowe’en costumes of the type 











BLIND CONSTRUCTION 
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While one man keeps a continual snub on the stage lines, the crew hauls up the back-row scenery 


Stage Rigging Methods 


FOR AMATEUR THEATRICALS 


MATEDUR theatrical performances are 
often marred by exasperating waits 
between acts while the scenery is 
being shifted. There is no reason 

for such delays. The successful handling of 
scenery depends upon teamwork among the 
stage crew and skill in manipulating the 
sets. Methods described in this article have 
been used by the Montclair (N.J.) Operetta 
Club and Montclair Dramatic Club. 

Most amateur groups perform on a school 
stage which is usually poorly designed for 
play production. Lay out the scenery to scale 
on a floor plan drawing of the stage; make 
sure that it fits and that all “holes” are 
masked in. Give considerable thought as to 
how the shifting is to be handled and where 
the scenery is to be stacked when not in use. 

The scenery should always be marked for 
identification. Paint the marking on the 
wood. When the scenery is moved to the 
stage, make a trial set-up of each act and 
mark key locations on the floor with col- 
ored thumb tacks—red for Act I, white for 
Act II, and so on. 
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Upright scenery is lashed together and 
supported with stage braces, which are made 
fast with special screws placed in the cracks 
between the floor boards. The flats them- 
selves seldom have to be anchored to the 
floor. A small wedge under one corner of 
an off-square flat will make it sit firmly. 

When a row of fiats is to be hoisted or 
flown, it is desirable to fasten them to- 
gether with wooden cleats in addition to 
the lashings. The cleats should be as long 
as the row. They keep the flats in line if 
the hoisting batten should spring a little. 
Even when suspended from above, the flats 
should always be supported by stage braces 
when in place, otherwise the slightest draft 
will make them sway. 

When planning to fly scenery, always be 
suspicious of the strength of the usual school 
rigging with the eyes carrying the pulleys 
set in a plastered ceiling. Consult the archi- 
tect of the building if doubtful. If you are 
lucky enough to have an open grid with 
movable blocks, your troubles are at a min- 
imum. Examine the hoisting lines for ba 
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By THOMAS L. HALL 


spots and be sure they are strong enough for 
the job. The safe load for good 1%” manila 
rope is about 100 lb. for flying scenery. 

In spite of its weight, 114” or 11%” pipe is 
about the best material for scenery battens. 
For very light work, however, %4” pipe or even 
wood may be used. Battens should always 
be tied to their supporting lines so that the 
lines hang vertical, otherwise the batten 
will get out of level when hoisted. 

Rope, particularly when new, will stretch, 
and the battens must always be leveled when 
fully loaded. Measure the height of the bat- 
ten from the stage and adjust one line at a 
time until level. When finally leveled, mouse 
all the hoisting lines together at the pin rail 
with twine or friction tape. This mousing, 
if put on opposite some fixed mark when the 
batten is at its proper height, will serve as 
a marker for setting the batten during the 
performance. 

‘loth borders, to mask the stage overhead, 
are used in practically every show. If they 
must he changed between acts, hang two 
borders on one batten with the Act 2 border 
in front. For Act 1 furl up the Act 2 border 


LOOP OVER 
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LIGHT TWINE TO 
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TRIP LINE TIED IN 
WITH FURLED DROP 


SHARP PULL ON TRIP LINE 


BREAKS TWINE AND 
FREES DROP 


FRONT BORDER MUST BE 
THE HEAVIER 


Two ways of rigging borders. The lower method is 
nore complicated and needs a grid above the stage 
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When plenty of man power is available, 
a watch tackle is more adaptable than 
counterweights. Grooved~ blocks bolted 
between steel plates form a rope clamp 


like a sail and let it drape over the 
back of the batten. The lines will keep 
it from falling down. It can then be 
easily tripped down with a long pole 
between the acts. Obviously, the Act 
2 border must be wider than that used 
for Act 1. Another method, that of 
setting up a border in stops, and also 
amore complicated rigging using bal- 
anced battens are shown in the draw- 
ings at the left. These schemes are 
used for very fast shifts. 

Back drops are suspended from battens 
and should always have a piece of pipe run 
through the bottom hem to pull out the 
wrinkles. The drop is hung with the pipe 
just clear of the floor. When possible, set 
only one drop to a batten and don’t furl 
them if there is enough room overhead to 
take them up standing. If they must be 
furled, lower the batten to the floor and tie 
the whole thing, including the foot pipe, in- 








to a bundle with a number of rope slings. 

If a large drop or a cyclorama (curtain 
encircling the entire stage) is hung close to 
the rear wall, the difference in temperature 
between the wall and the air on the stage 
will be sufficient to cause a strong draft to 
flow back of the drop and make it belly out 
at the bottom. In some cases a wood cleat 
must be nailed along the entire length of 
the drop to secure it to the floor and the 
hoisting lines pulled very tight to get rid of 
the belly. To change drops when the bot- 
toms of both are nailed fast, each drop 
must have its own batten. Use one set of 
hoisting lines. Lower the drop to be changed 
to the floor, untie the batten, trai sfer the 
lines to the other batten and take it up. 
There must be some kind of ground row in 
front of the drops to mask the one which is 
on the floor. 

A method of rigging a cyclorama and 
other rigging stunts are shown in the ac- 
companying drawings. Rigid scenery should 
be attached to the battens with light chain. 
Fly as little of it as possible. 

Stage lines normally terminate on a pin- 
rail at floor level on one side of the stage 
where they are “tied off.”” Since most stages 
available to amateurs do not include coun- 
terweighted lines, the lifting of heavy scen- 
ery is something of a problem. Homemade 
counterweights are hazardous unless care- 
fully rigged. The cast-lead weight shown in 
a drawing is about the best available for 
amateur work. To the best of the author’s 
knowledge, it was originated by the Mont- 
clair (N. J.) Dramatic Club. The watch 
tackle shown in the photograph is more 
adaptable than counterweights, especially 


SO uiN ON GRID, PLACED sO a 
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when plenty of man power is available. An- 
other photograph shows the method of hoist- 
ing with the tackle. One man keeps a con- 
tinual snub on the stage lines and acts as 
straw boss of the group. The rope clamp is 
especially helpful. It is simply two blocks 
of hardwood grooved somewhat smaller than 
the ropes and bolted between two steel 
plates. If no rope clamps are available, the 
tackle or counterweijht may be made fast 
to the stage lines with a rolling hitch. 

A knowledge of knots is indispensable in 
stage rigging. At least one member of the 
crew should be abl« to splice rope, and the 
ability to make a running splice which will 
pass through a pulley will sometimes save 
a performance from disaster. 

The stage crew should have a complete 
tool box handy and there should be a long 
stage brace with the top and bottom irons 
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Lead counterweight made 
by pouring 95 pounds of 
molten metal into a can. 
Remove the tin when cold 
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Counterweight rigged 
with downhaul. Left 
elaborate rigging for 
three-piece cyclorama 
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Scenery should be clearly marked for easy 
identification. For instance, AIR2 means 
Act |, stage right, second from footlights 


removed to be used as a measuring stick, 
for tripping borders, and guiding up scen- 
ery. A long step ladder is also very use- 
ful. 

Since life insurance companies regard 
professional stage work as a fairly haz- 
ardous occupation, a few safety sugges- 
tions are not out of order: 

Keep the cast off-stage during shifts. 
Examine knots, line, and any weight- 
carrying parts before each performance. 
Beware of snap hooks and screw eyes in 
tension. Never stand under counterweights 
nor under scenery being hoisted. When work- 
ing aloft, always tie your tools fast. 

If you drop something yell “headache” as 
loud as you can. ‘Look out below” takes too 
long to say. Always steady a ladder. Don’t 
force a line which suddenly pulls tight. 


Never seen and rarely heard of, an effi- 
cient stage crew may well be called a hid- 
den but invaluable asset to any dramatic 
organization. They receive no applause and 
scant credit from the cast. Their entire re- 
ward lies in the personal satisfaction which 
follows when their work is a success be- 
cause it was well planned and well executed. 


Four steps in tying off a line to lash flats together. Use a square knot for joining two ropes; 
bowline-on-a-bite, loop in doubled rope; bowline, loop in single rope; reef knot, tying on back 


drops and borders; anchor knot, tying on batten lines; and a clove hitch for genera 
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BENT FROM 
SOFT SHEET ——~e 
METAL 


MAGNIFIER 





Cut from soft sheet metal, the holder 
clamps to the architect's triangular 
rule, as above, and can be bent to any 
position. At left, the device in use 


Magnifier Attached to Scale for Fine Readings 


IN USING the very fine graduations on an 
architect’s or engineer’s triangular scale, 
you will find it helps to attach a small 
magnifying glass to it as shown. The holder 


Convenient Circuit Tester 
Made from Night Light 


A SMALL, shaded night light of the plug- 
in type can be converted into a tester for 
electric appliances as illustrated above by 
removing the switch mechanism and solder- 
ing two leads about 36” long to the con- 
tacts. The leads are inserted through the 
switch opening and knotted on the inside. 
Test prods can be obtained from a radio 
supply house or made from two pieces of 
bus bar wire 4” long. These are soldered 
to the ends of the leads and covered with 
spaghetti tubing so as to leave about 14” 
of the tip bare. The tip should be ground 
to a needle point. 
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is constructed from soft sheet metal, and 
the magnifying glass is adjusted to the 
most convenient position merely by bend- 
ing the support.—M. G. WINTERTON. 


Wood-Turning Spur Center 


Marked with Blue 


WHEN an unfinished spindle turning has 
to be removed from the lathe, it is impor- 
tant to mark it so that it can be replaced 
later with the spurs of the center in the 
same position they originally occupied, 
otherwise any slight variations in the spurs 
might cause inaccuracies. A simple way to 
accomplish this is to put a spot of black 
enamel on the body of the center adjacent 
to one of the spurs and thereafter keep this 
particular spur coated with Prussian or 
bearing blue. When the spur center is 
driven into the end of the wood to be turned, 
the blue pigment will leave a mark. 
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Modern Doors of Wall Board 
for Use in Cottages 


NEXPENSIVE but modern-look- d 

ing doors for use in cottages, , 
attic rooms, and similar places, 
may be made by covering frames 
of common lumber with wall 
board as illustrated at the right. 
The wall board is cut 144” smaller 
than the frame all around, and 
is fastened with nails 112” apart. 
The nailheads are then concealed 
by applying the rabbeted trim 
with 1” brads. The opposite sides 
of a door may be covered with 
wall boards of different textures 
to match the wall finishes of the 
rooms they are to face. Employ- 
ing common lumberyard ma- 
terials, these doors can readily be 
constructed in a fraction of the 
time it takes to make doors of 
the conventional mortise-and-ten- 
on type.—J. MODROCH. 
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WALL BOARD The wall board is cut /2” smaller than the frame 





Improving an Old-Style Water Heater 


VENT—. 


OLD-STYLE combination gas wa- 
ter heaters of the type illustrated 
at the left sometimes take a long 
time to heat up. This may be due 
to the considerable loss of heat 
through the open lower end and 
can be corrected by cutting a 
sheet of old tin or galvanized 
iron to fit in the bottom where 
indicated. It should fit rather 
loosely because enough air must 
still pass around it to insure per- 
fect combustion. 

Besides preventing the escape 
HEATING of heat, the tin reduces the speed 
DISK — | with which the exhaust gases 
GAS pass up the flue so that more 
BURNER) heat is absorbed by the water. 
cur Tin { In one case it was found that 
TO FIT only about half the time was re- 
quired to heat a tankful of hot 
water.—HAROLD W. BOHMKE. 
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and nailed to it. The nailheads are concealed by the trim 


Boiling Milk Renews 
Cracked Dishes 


IF NEWLY cracked dishes are 
boiled in raw skim milk, their 
life may be materially ex- 
tended. Dishes so treated will 
be found to have lost their 
cracked sound when rapped 
with the knuckle. They will 
last almost as well as dishes 
that have never been cracked. 
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The layout has a main line, branch line, and two sidings, with separate controls for several trains 


By C. ELMER BLACK 


ERE is an effective model-railway 

layout that enables two or three 

trains to run at the same time, each 

being separately controlled. When 
desired, two persons can operate the system 
together, each controlling one of the sec- 
tions. If distant-control equipment and O- 
gauge track is used, as illustrated, the ar- 
rangement will fit a platform as small as 
414’ by 10’. 

Place the control units, such as the rheo- 
stats and whistle controller, on a panel at 
one end of the platform. At the points 
marked A, it will be necessary to insert 
short pieces of straight track to avoid dis- 
torting the entire layout. Place the insulat- 
ing pins, which separate the circuits, as 
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indicated; and where connections are made 
to the track, solder the wire to the underside 
of the rail. On the 45-deg. crossover, where 
the main and branch lines intersect, wrap 
tire tape around one of the two center-rail 
connector strips where they cross under the 
insulating block to keep the circuits sepa- 
rated. No insulating pins are shown in the 
outside rails of the switches as the various 
models differ, and reference should be made 
to the manufacturer’s instructions. 

Separate current is supplied to the 
switches for efficient operation, and a single- 
pole, double-throw switch, of either the 
knife or toggle type, enables higher voltage 
to be fed the system when operating several 
trains. Although not shown, three wires run 
from the contacts on the switch to the lever 
control in the usual manner. 

After the wiring is complete, if the lamps 
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Track Layout 


OF OPERATION 





in the switches glow 
faintly or do not 
light at all, reverse 
the wires on the out- 
put side of the whistle 
controller. Train 
speeds are controlled ~ ] S/O/NG 
by the rheostats,and |) 
on the sidings push != S/OING 
buttons of the door- 
bell style are pressed 
down to move the 
trains. 

As only one trans- 
former is used, it 
should have a Ca- 
pacity of about 150 
watts. To protect the 
whistle controller, do 
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ages are used or 
when two trains are Track layout and wiring. By manipulating switches while trains are in 
running. motion, one can be brought in on the main line, the ofher on the branch 
Of the many train 

maneuvers possible on this layout, one of but once, the trains reverse their operations. 
the most interesting, using two distant-con- With a station located at B and power on 
trol locomotives, is to have one of the loco- both lines, stop one train at the station; 
motives set in its stopped position while the then, when the other approaches, touch the 
other is moving. Then, by pressing the train- button. The first train will go, and the sec- 
control button (on the whistle controller) ond come to a stop at the station. 
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TRACK MATERIAL 
REQUIRED 


32 pc. straight track, 
standard length. 
4 pc. straight track, 
cut to length as 
described. 
13 pc. curved track, 
standard length, 
4 distant-control 
switches. 
| crossover, 45-deg. 











lf set between the two 
lines, a station can be 
used by an express and 
a local at the same time 
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Indoor Window Trellis Bent from Square Iron Bars 


NY amateur craftsman who has had a 

little experience in bending wrought- 

iron will be able to duplicate this attractive 

indoor trellis. It was designed by Dr. C. H. 

Lauder, of Arcadia, Calif., and is intended to 

be fastened over a window in the dining 
room, kitchen, or breakfast nook. 

A full-size pattern should be prepared, 
preferably on a panel of cheap plywood. The 
dimensions may be modified as necessary to 
suit the width of the window. Bar iron 14” 
square is used for the scrolls and flowerpot 


Holding Nails to be Started 
In Out-of-the-Way Places 


WHEN a nail must be 
started in an out-of-the- 
way place such as high 
up on a wall, it may be 
held in position by means 
f a waste strip of pressed 
composition wood or 
heavy cardboard, as il- 
lustrated at the left. Cut 
a slit about 42” long in 
one end with a pocket- 
knife and push the nail 
or tack into the slit. 
When the nail is well 
started, the cardboard is 
removed simply by pull- 
ing it away with a jerk. 
—PHILIP E. WILLMAN. 
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rings. A gusset of 4%” sheet iron about 115” 
in diameter is placed between each ring and 
its support, as shown, and the joints are 
welded. The flower designs are cut from 
sheet iron, hammered lightly, and either 
riveted or welded to the frame. Holes are 
drilled for screwing the trellis to the window 
trim, and the trellis is enameled white or 
any color desired. Ivy grown in the pots is 
trained to climb over the scrollwork. 


Lamp Reflectors Kept Waxed 
for Easy Cleaning 


CHROME-PLATED reflectors for photoflash 
or photoflood lamps are easier to clean if 
they are coated with ferrotype polish or floor 
wax. The coating of wax not only enables 
finger prints and dust to be removed quick- 
ly, but also prevents scratching the plated 
surface.—WALTER GOTTLIEB. 
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Painted in bright colors, the garage is constructed of '/4” 
plywood and will house several of a child's toy autos 





Toy Garage Quickly Made 
from Plywood Scraps 


ALMOST every small child acquires a 
string of toy automobiles, but he is not so |~—— = ~ 4 
likely to have a garage to keep them in. One ee 

can be built very quickly, as shown, from 

144” plywood nailed together with %” No. 18 
wire brads. The narrower of the two roof |- 

boards is nailed on, but the wider one is a ge Ye 
hinged at each end so that it may be raised. ROOF BOARD (Make 2) 
The L-shaped hinges are cut from 22-gauge 
sheet copper or tin. The doors are pivoted 








SIDE (Make 2) 7 





“\ = ONE ROOF BOARD ~~ ar 
\~—~ 4% WIDE AND ONE~ ~-¥ 
~To-~=.. 5 WIDE - : 














The wider of the two roof 


on nails, and the lower nail is held by metal 
hinge pieces. The body of the garage is 
painted cream color with a red roof and 
brown doors.—WILLIAM KoRTs, 


boards is hinged at each 
end by means of L-shaped 
pieces of 22-gauge metal 
held in place with brads 
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Feet of Portable Typewriter 
Anchored by Suction Cups 


TO OVERCOME the tendency for a light typewriter to 
slip around on a desk, suction cups may be attached in 
place of the ordinary rubber feet as at the right. On 
some makes of typewriters, the bolts that hold the feet 
are the same size as the bolts vulcanized into ordinary 
suction cups. Two cups are usually sufficient, but some 
typists prefer to have a solid grip of this kind on all 
four feet.—PAUL F.. PODUSKA. 


Hardware Kept in Tobacco Tins eae 


Bi eet 
SCREWS, nuts, brads and small machine parts can be i} AM tae 
kept in systematic order by using tobacco tins. Mark , bw] 
the tops with white paint or scratch the words in the } 
paint of the tin top. Thirteen standard-size tins will fit 
into a wooden cheese box. A typewritten list of contents 
may be pasted on the end of the box.—G. PARKE. 
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Built to a scale of '/” 
equals I', our "Joe Lane” 
model is 21” long and 
13” high over all. Theship 


was a topsail schooner 





| the PICTURESQUE ¥ 


HE Joe Lane was one of the first ves- 


scratch—that is, without purchasing either 


sels designed especially for the Reve- the full-size drawings or a complete con- Br 
nue Marine, forerunner of the U. S. __ struction kit with ready-shaped hull block to 
Coast Guard. She was built in 1848-9 start by ruling a series of 12” squares on a th 
by Graves and Fenbie in Portsmouth, Va., large sheet of heavy paper. Reproduce with- te 
and served many years on the Atlantic Coast in those squares the outlines of the deck and pl 
running down slavers, smugglers, and pir- the sheer plan (side view) of the hull, ignor- th 
ates. After the Civil War she was sent to’ ing the rudder. Transfer the sheer plan to wi 
the West Coast, where she ended her days’ the hull block and saw it out. Next trace at 
in the late sixties. the outline of the deck on top of the block co 
Our model of this picturesque little reve- and cut it. su 
nue cutter is built to a scale of 4” equals Before starting to carve the hull, make ta 
1’ and occupies a space approximately 21” a set of cardboard templates of cross sec- a 
long and 13” high. The materials required tions of the hull at the points shown in the pr 
are itemized in the list on a following page. drawing from A to M. Cut a piece of wood ur 
Before making any part of the model, study about 1” in diameter and screw it to the lir 
the drawings very carefully. If some of the deck so you can hold the hull in your vise 
nautical terms used are unfamiliar to you, and rotate the block when shaping. In carv- sa 
consult an unabridged dictionary. ing the hull, start amidships and work from in 
If you intend to build the model from there toward the stern and then to the bow. m: 
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By EMANUELE STIERI 


Bring the shape down evenly; do not attempt 
to finish any one section by itself. Follow 
the grain of the wood and keep fitting the 
templates at their correct sections. A sim- 
ple method is to rub a soft lead pencil along 
the edge of the template; a slight movement 
will then transfer the lead to the high spots 
at that section. Work these down until one 
continuous black line from keel to deck as- 
sures that the exact shape has been at- 
tained at that point. Carving a hull is not 
a job that can be done in a short time, so 
proceed slowly and carefully. Carve almost 
up to a marked line then finish off to the 
line with sandpaper. 

After the carving has been completed, 
sand the entire hull and proceed with rout- 
ing out the block to a depth of 5/16” for the 
main deck and 4” for the raised decks. 
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RUDDER AND MOLDING ADDED 


COLORING 
THE MODEL 


Copper. Underbody and rudder 
up to scored water line. 

Black. Outside of hull from 
water line to cap rail. Bowsprit 
and jib boom to cap. Mast dou- 
blings from futtock band to cap. 
Crosstrees and spreaders. Poles 
of fore and main. Jib-boom tip. 
Whisker booms and_ dolphin 
striker. All “ironwork.” House 
tops and wheel-box top. Galley 
stack. Standing rigging and 
pendants of running rigging. 

Gray. Knightheads. Inboard end 
of catheads and bowsprit. Masts from 
deck to fife rails. Hatch coamings. 
Sides of houses and wheel box. Bulk- 
heads of cabin trunk and forecastle 
head. Inboard side of bulwarks. Wa- 
terways and timberheads. 

White. Trysail and main gaffs. 
Main boom. 

Mahogany (stain). Cabin skylights 
and hatches, cap rail, steering wheel, 
fife rails. 

Bright (unpainted except for clear 
varnish for protection). Decks and 
all spars not listed above. All blocks. 

Gilt. Scrollwork and figurehead. 

Yellow. Sheer molding. 

Revenue Marine Ensign. Thirteen 
red and white vertical stripes; a 
white eagle and ribbon on a blue field. 


Four steps in shaping and completing 
the hull. At left, Mr. Stieri puts 
several final touchés on the model 








Leave a bulwark standing all 
around the hull. If you have a 
router, it is a simple procedure; 
if not, you will have to use chis- 
el and gouge. Proceed slowly 
and continually check the work 
for accuracy. Even up the en- 
tire deck space carefully with 
sandpaper. 

For the deck planking, use a 
sheet of single-ply veneer. Sand 
the face side with No. 000 sand- 
paper and apply several coats of 
clear white shellac. When the 
shellac has dried, score the deck 
lines with a sharp-pointed nail 
or a drawing pen; then rub black 
ink or thin black paint over the 
entire surface, and rub it off 

immediately. It will penetrate the scored 
lines and give the effect of a planked 
deck. Cut this sheet to the required 
shapes and sizes and glue to the deck. 

Notch the bow, shape the bowsprit 
and fit it in place. Cut the cap rail to 
the contour of the ship and fasten it 
around the top of the bulwarks. Add 
the buffalo, waterways, and timber- 
heads; and on the outside, the rudder 
and molding. 





Left, using a pencil marker to inscribe 
the water line on the hull of the model 
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Sand the hull again with No. 000 sand- 
paper and apply several coats of orange 
shellac, thinned liberally with alcohol. Rub 
with No. 000 sandpaper between coats. 
When dry, turn the hull upside down and 
brush three coats of a good black paint 
over the entire outside surface, except the 
cap rail. After the last coat is dry, the 
water line should be scribed with a hard 
pencil as shown. Finally, apply two coats 
of copper bronze powder mixed with bronz- 
ing liquid or ‘banana oil” on the under- 
body. When dry, rub all down with rotten- 
stone and water. 

While waiting between coats of paint, 
you can make the various deck houses and 
fittings. The drawings are numbered to 
agree with the deck plan. These parts can 
be shaped from solid wood or built up from 
thin veneer or plywood. They should be 
sanded and painted before being set in 
place. Be sure to use flat, not glossy, paint. 
Complete paint specifications for the model 
are given on an accompanying chart. A 
good finish for masts, spars, and other 
parts, unless otherwise noted in the paint- 
ing specifications, is a little burnt umber 
(in powder form) mixed with some clear 
varnish. This gives a weathered effect. 
Cut the figurehead and trail boards from 
two pieces of shim brass or fashion them 
from plastic composition wood, then fasten 
in place as shown. 

(TO BE CONTINUED) 
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LIST OF MATERIALS 


1 pe. white pine 2%” by 314” by 13%” 
for hull. 
pe. white pine 3/32” by 3/32” by 14” 
for catheads, wales, crosstrees, spread- 
ers, timberheads. 
pe. white pine 3/32” by 11%” by 14” for 
cap rails, rudder, caps, cheeks, sad- 
= waterways, gaff and boom jaws, 
etc. 

1 pe. white pine 4” by 1” by 6” for wheel 
house, hatches, companionway. 

1 pe. veneer—single ply 3%” by 14” for 
deck, houses, house trim, bulkheads, 
etc. 

2—'%4” dowels each 12” for lower masts, 
bowsprit. 

3—3/16” dowels each 12” for top masts, 
spars, gaffs, boom. 

1— 3/32” dowel for dolphin striker, 
whisker booms, etc. 

Blocks—3/32” single, 30; 1%” single, 3; 
3/32” double, 6; 1%” double, 1. 

Deadeyes—3/32”, 32; 1%”, 32. 

Bullseyes—3/32”, 10. 

Belaying pins—3/16”, 24. 

33” steering wheel, 48 pad eyes 3/16” 
“long, 2 small anchors, spool fine ecru 
thread, spool fine black thread, spool 
medium black thread, spool 32-gauge 
steel wire, package small model pins; 
sandpaper No. 0, No. 00, No. 000; 
shellac and paint. 

Note: A jeweler’s fret saw and small 
hand drill are desirable in addition to 
ordinary woodworking tools. Use No. 
80 drill for jack-stay eyebolts, No. 75 
for model pins, No. 65 for belaying 
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Left, half-size drawings 
of the deck and profile. 
Deck fittings, also half 
size, are shown above 
and on opposite page 
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Crosscutting Wide Boards 
on a Small Bench Saw 


IDE boards can be squared on a small 

circular saw by reversing the normal 
position of the miter gauge so that the far- 
ther edge instead of the nearer edge of the 
board is pressed against it. A saw table of 
the size illustrated below will allow a board 
7” wide to be squared off in the usual way, 
but when the gauge is reversed and placed 
at the rear as shown, a board fully 14” wide 
may be squared with ease.—C. A. KING. 


Miniature Steering Wheel 
Keeps Baby Amused 


HE addition of a miniature steering 

wheel to a baby’s auto seat of the type 
illustrated above will keep a small child 
content during a long ride and prevent him 
from reaching for other objects or possibly 
falling in an effort to grasp the real steering 
wheel of the car. The shaft is a piece of old 
broom handle about 14” long on one end of 
which is nailed a toy wheel or disk of wood 
so that it can be turned easily. The other 
end of the broomstick is fitted into a pipe 
flange, which is then screwed securely in 
place on the foot rest of the baby’s auto 
seat.—JOSEPH LAVENDER, 


JOINTING AND GUMMING SAWS [WOODWORKING] 


To joint a circular saw, bring the oilstone back and forth across the re- 
top of the teeth just below the saw _ volving saw. Raise the saw a trifle and 
table. Start the machine and pass an’ continue until all the teeth have been 
touched by the stone. 

- RAKE “Gumming” means to shape 
the front of the teeth (the 
“rake’’) and make the gullets 
deeper. This may be done with 
a mill file with rounded edges 
or with a properly shaped 
abrasive wheel mounted in a 
lathe, the saw being supported 
on the tool rest. Find the rake 
of a circular ripsaw by draw- 
ing tangents from the teeth to 
a circle of one third to one half 
the diameter of the saw, as 

LATHE SET-UP ay a shown. Crosscut and miter 

FOR GUMMING SAWS Linssiacusantetaiete a al saws are gummed similarly, but 

the angle of the rake differs. 
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A Scroll-Sawed Tie Rack of Maple-Leaf Design 


ESIGNED especially for Boy Scouts, this necktie 
rack is shaped like a maple ieaf and painted 
green. The leaf may be cut by hand from 14” thick 
wood with a coping saw or on a power scroll saw, if 
available. Five holes are bored to receive wooden 
dowels, 14” in diameter by 2” long. The rack is fas- 
tened to the wall with a single screw.—G. A. SMITH. 





The rack consists 

g of a board sawed 
' to the shape 
' shown at the right 
and bored to re- 
ceive five short 
pieces of dowel 


= capenenes, waneenie a 
CUT FROM '4" WOOD 


Vm" SQUARES 


Improving an Electric Shaver 


ELECTRIC shavers that operate erratically 
can often be improved by opening the hous- 
ing and very lightly sandpapering the con- 

After the backboard and the pegs have been well tact points. A good tool for this is a so- 
sanded, the rack is painted a leaf-green color called ‘‘emery board” sold for manicure use. 


SETTING AND FILING CIRCULAR SAWS [WOODWORKING] 


4) le am Small circular saws are usually set 
. € with an ordinary saw set or with a 
hammer-and-anvil set. Bend only the 
upper third of each tooth. Combination 
saws are, as a rule, hollow ground and 
therefore require no set. Clamp the 
saw in the filing vise and file ripsaws 
with a slight bevel on top. File the 
teeth set away from you first; then re- 
verse the saw and file the rest. Use a 
mill file with rounded edges. File cross- 
cut saws like handsaws, using a blunt 
band-saw file. Work the file 
well into the gullets to deep- 
en them. File raker teeth on 
combination saws _ straight 
Vise for filing circular across and 1/32” below the 
saws; shapes of teeth; and, crosscut teeth to prevent 
right, a saw-setting anvil tearing the wood. 
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Step-saving Kitchen Worktable 


HAS BUILT-IN OUTLETS AND SWITCHES 


NY busy housewife will appreciate the 
A step-saving efficiency of this movable 
kitchen table. It has a built-in elec- 
trical unit that permits any two kitchen ap- 
pliances, such as a waffle iron and a percola- 
tor or a toaster and a mixer, to be used si- 
multaneously or separately, as desired. The 
appliances are controlled by switches in 
front. The table also has two sliding shelves 
for holding plates or cups while serving. 


The materials and electrical fittings for 
the original table cost about five dollars. 
Well-seasoned %,” pine is satisfactory and 
will make a sturdy table. Cut the openings 
in the front, which is a %4” by 12” by 18” 
board, and assemble the front, sides, back, 
and lower shelf rails, using 3%” by 11.2” 
dowels. Care should be taken when drilling 
the dowel holes so that they don’t come to- 
gether in the legs. 

Cut two pieces 34” by 1” by 2012” 
for the leaf supports. These are 
placed lengthwise on top in the cen- 
ter, and slots are cut in the top of 
the sides and the drawer guide. Fas- 
ten the scrolled back to the top, and 
the top to the frame, with four 1” 
corner irons. Two pair of hinges are 
required for the leaves. The lower 
shelf can be fastened through the 
side rails with screws. 

The following electrical equipment 
is required: Two 2” by 312” loom 
switch boxes; two interchangeable 
outlets with one two-gang plate; two 
10-ampere, 125-volt single pole tog- 
gle switch with one two-gang plate; 
3’ loom; 5’ No. 14 rubber-covered 
wire; 6’ No. 14 heater cord with a 
plug connected to one end. The out- 
lets are for appliance use, and the 
heater cord is used for connecting 
the table to a wall outlet. The wir- 
ing will handle up to 1,500 watts 
safely.— FRANK HEGEMEYER. 
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Rack Keeps Chisels Ready 
for Wood Turner's Use 


BESIDES being neat and workmanlike, this 
rack for wood-turning chisels is convenient 
to use because the chisels may be removed 
and replaced so easily. Pine will serve for 
all parts with the exception of the slotted 
piece that supports 
the chisels, which 
preferably should be 
of maple, oak, or 
other hardwood. The 
dimensions suggest- 
ed in the drawing 
are for chisels with 
1144” diameter han- 
dles, but they may 
be changed as re- 
quired. A handy lo- 
cation for this type 
of chisel holder is on 
the wall back of the 
lathe and about a 
foot to the right as 
shown in the photo- The chisels are handy to grasp. Dimensions 
graph. at left may be altered to suit size of chisels 


Hammered Aluminum Crumb Tray and Scraper 








eosin a oeee — — ac 2 —- oe OW that hammered aluminum has 

<. ae ae ae an a | ji become so popular, amateur 
se | craftsmen who are interested in dec- 
orative metal work will enjoy making 
Po => CT IN Nes ae pieces of this type. Two simple pieces 

SB “samara 3 cP. a0 Bee. 2 to start with are the crumb tray and 
ae ‘ S| Gut Srapet scraper illustrated, which require only 
about a square foot of 18-gauge sheet 
aluminum. 

Cut out the shapes with tin shears 
and raise 14” of the edge of both 
pieces where indicated. Hammer them 
|_| | ras all over with a planishing hammer 
eannmeed bicraiininn Kaine’ and bring the front of each piece 
_ WITH PANELING PUNCH || Sey | down thin; then clean up the edges 

|_| N with tin shears and file. Shape the 
handle of the scraper and round the 
|| seep | back as shown. Cut in each pair of 

|__| RAISE EDGE UP! | lines with a blunt cold chisel and fill 
| Seer in between them with a paneling 
bee ae punch or an ordinary nail set. Final- 
— . = | ly, buff or polish the tray and 
os pe scraper. No lacquer needs be 
The blanks are ; d 7 4 : applied to pieces of this 
cut out of alu- a 7 ’ : be type.—DICK HUTCHINSON. 
minum as shown t / ’ ae 
in the drawings, ‘ i : Sate Subscribers are requested to 
then hammered, ; 4 : ‘e notify us of change of ad- 
bent, and tooled ; ee eee 
to give finished dress four u eeks in advance 
of the next publication date. 


pieces like the pee ve . 
ones at the right eae oo dey ao Give old and new address. 
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Light Wooden Horses 
Fold Up Compactly | 
for Carrying | 


RDINARY sawhorses take up consid- 
OC erable space when not in use and are 
awkward to carry from one job to another, 
but this difficulty may be overcome by 
making them so that they will fold up. 

Any sound 1” by 4” boards can be used, 
even pieces taken from packing cases, un- 
less the sawhorses are required for heavy 


Electric Burglar Alarm 
for a Poultry House 


AN ALARM for a poul- 

try house door can be 

made by cutting a 

mortise high up in the 

door jam and installing 

a set of old Ford coil 

points or similar con- 

tacts, as shown. A 

roundheaded screw is 

then screwed into the 

edge of the door in 

such a position that it 

will press against the 

inner contact when the 

door is closed, thus 

forcing the points apart. Bell wires are car- 

ried from the contact through old water 

pipe or secondhand conduit buried about 6” 

below the surface of the ground. The wires 

are connected to an electric door bell and a 

transformer in the usual way. A good place 

for the location of the bell is in the owner’s 
bedroom.—FRED H. SCHULTZ. 


182 





BOLTS AND 





FOLDED 


How the portable sawhorses are made. 
To fold them it is necessary merely to 
remove one of the bolts from each leg 


duty, in which case dressed hardwood is 
better. The two shorter legs are hinged to 
the long legs with heavy hinges at least 
21.” long, and chains are added to prevent 
the legs from spreading. To fold up one 
of these sawhorses, a bolt is removed from 
each leg. It is then replaced in the free 
hole to prevent loss.—F. A. BLUHM. 


Improvised Pipe Wrench 


A PAIR of gas pliers and a C-clamp will 
serve in an emergency a substitute for a 
small pipe wrench. This combination is es- 
pecially useful when it is necessary to get 
into places too narrow for a 10” or 14” pipe 
wrench, as, for example, between a union 
nut and a fitting coupled together with a 
close nipple. Stubborn stud bolts can often 
be started in this manner.—A. S. J. 
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Members of the Niles (Calif.) Homeworkshop Guild making signs in the shop of William Marshall 


ome Workshop Club Constructs 


Street Signs for Home Town 


ISITORS to Niles, Calif., will have Christmas (see P.S.M., Oct. ’39, p. 245). 
no difficulty in finding their way The Rev. L. Hadaway won the grand 
around, because seventy-five street prize in the annual exhibition of the Gales- 
signs have just been completed 
by the Niles Homeworkshop Guild 
and are being erected with the help 
of the Junior Chamber of Commerce. 
Credit for the idea of making the 
signs goes to Dr. T. C. Wilson, who 
also obtained the assistance of the 
town’s business men and arranged fi- 
nancial aid for the project. Assisting 
him in the work are five other mem- 
bers: C. B. Crane, E. F. Glassbrook, 
Louis Mayer, L. M. Avilla, and Wil- 
liam Marshall. The signs were made 
in the workshops of Mr. Glassbrook 
and Mr. Marshall. 
Many other home workshop clubs 
affiliated with the National Home- 
workshop Guild are helping to im- 
prove their towns and cities. The 
Saginaw (Mich.) Homecraft Club is 
making bird houses for the city park. 
A community playground with swings, 
see-saws, sand boxes, and slides has 
been constructed by the Midland (Pa.) 
Homeworkshop Club. Hundreds of 
clubs are making toys and repairing Window display arranged by the Chesterfield Homework- 
old ones to give to poor children at shop Club, one of eleven clubs located in Chicago, Ill. 
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Junior auxiliary of the North Shore Craftsman's Club, Waukegan, 
lll., with some of the model airplanes the boys have constructed 


Richard Iverson of Chicago spent two 
years making his Fort Dearborn model 








THE COMRADERY OF CRAFTSMEN 


Do YOU want to enjoy the fellowship 
of other amateur craftsmen? There 
is no better way to do it than to or- 
ganize a home workshop club. Then 
you can meet regularly with them and 
exchange ideas, and enjoy the many 
free services available to home work- 
ers like yourself. Send a large (legal 
size), stamped, and self-addressed en- 
velope to the National Homeworkshop 
Guild, 347 Fourth Avenue, New York. 








burg (lIll.) Home- 
workshop Club. He 
displayed a bed he 
had made. The judges 
were T. V. Brooking, 
Cc. R. Williams, and 
Miss Florence  Bel- 
shaw, all of Gales- 
burg High School. 
The show was held in 
the window of a local 
furniture company. 
Boys between the 
ages of 8 and 18 have 
been organized into a 
model airplane club 
by the North Shore Craftsman’s Club, 
Waukegan, Ill. Several contests were re- 
cently won by the boys. There are two 
groups: the young boys meet on Saturday 
mornings and the older boys meet Wednes- 
day nights. 

Early last summer the Ashland (Ohio) 
Homeworkshop Club held a fish fry at the 
home of Joseph Massingill. The affair was 
so successful that the members decided to 
hold several more similar affairs and to in- 
vite their wives. At the first ‘Ladies 
Night” each member brought a small ob- 
ject he had made and the women drew lots 
for them. 
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A demonstration of a hand grinder was 
given before the Crestline (Ohio) Home- 
workshop Club. “The Romance of Industry.” 
a moving picture, was shown. An exhibi- 
tion is planned for the fall. 

Two instructive talks were given recently 
before the Gem City Homeworkshop Club, 
Dayton, Ohio. One was about the history 
of paint and methods of applying paint, 
and the other was about creosote. 

Men of unusual talents belong to the 
Salem (Ore.) Homeworkshop Club. A. D. 
Jacobson, president, is an inventor and 
recently devised a crystal grinder for a 
local radio station. H. D. Robinette, vice 
president, has made many fur- 
niture pieces and at present is 
constructing a dining room 
set. I. C. Bishop, secretary, 
has established a local reputa- 
tion for himself because of his 
beautiful inlaid pictures. Har- 
ry Hobson is internationally 
known among archers. 

A model refrigeration plant 
that actually makes ice and 
automatically turns off and on 
has been constructed by Clar- 
ence Schneider, and was a 


The Ashland (Ohio) Homework- 
shop Club was entertained at a 
picnic by Joseph M. Massingill 


feature of the annual exhibition of the Pres- 
ton (Ont., Canada) Homecraft club. 

Considerable publicity has been given in 
the local press to the Timbercraft Home- 
workshop Club, New Bedford, Mass., be- 
cause of the honorable mention received in 
the annual achievement contest. President 
Charles Jeglinski says the club will make 
a determined effort to win next year’s 
award ... The Southeast Woodcraft Club, 
Cleveland, Ohio, is conducting a member- 
ship campaign. Kazimir Lasinis is in 
charge ... The Apollo (Pa.) Homecraft 
Club is also having a membership cam- 
paign. 


Annual exhibit of Galesburg ([IIl.) Homeworkshop Club. The beds in the background won first prize 
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ALTHOUGH BUILT FROM INEXPENSIVE MATERIALS, 


The complete en- 
larger with its 
transformer set 
on the baseboard 
near the upright 


By VIRGIL C. WILLIAMS 


EW miniature enlargers embody as many de- 
sirable features as the one illustrated, yet it 
cost only fourteen dollars for materials, in- 
cluding two condensing lenses. It is designed 
to take a regular camera lens of 2” focus. Ob- 
viously, those who wish to make a simpler and still 
less expensive miniature enlarger can eliminate 
some of the features and modify the construction 
to suit their purposes and the materials available. 

For cool operation, an automobile hez amg lamp, 
6.3-volt, 50-candlepower, is used. A 6.3-volt, 5-ampere 
radio filament transformer supplies the power. The 
one used in the original enlarger has two sets of sec- 
ondary terminals, one of which (6.3 volts) supplies 
current to the main bulb, and the other (5 volts) to 
a small pilot bulb of the type used for lighting radio 
dials. 

The *,” five-ply veneer base is 18” by 21”, cut as 
shown. The upright support is a 5” length of brass 
pipe welded to a %” thick plate, which is bolted on 
the baseboard. The brass upright is 15/16” in out- 
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IT HAS 


A quarter view from the rear showing the 
pilot-light housing and safe-light support 
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EVERY IMPROVEMENT A CAMERA ENTHUSIAST COULD ASK 


side diameter and 31” long. Two wires from 
the transformer pass through the center of 
the pipe (the other side of the transformer 
winding being grounded as shown in the 
wiring diagram) and are soldered to a plug 
receptacle, which is insulated and forced 
into the end of the pipe. 


WIRE TO 
PILOT LIGHT 
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A 1-qt. cocktail shaker forms the outer 
housing. A salvaged spot light reflector is 
cut to 3” in diameter and fastened in the 
shaker lid along with a piece of tin can 
about 2” in length and of a size to fit 
inside 3” brass tubing. The bulb must be 
rubbed gently and uniformly with 00 sand- 
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FULL-SIZE ENLARGER DRAWINGS AVAILABLE FOR 50 CENTS 
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The textures in this photo were brought out 
by setting up the lights as shown at right 


[ PHOTOGRAPHY] 


THE dominant light should fall 
across the material so as to illumi- 
nate the parts that stand out in re- 
lief, but not the hollows. The sec- 
ondary lamp is then used to illumi- 
-" sporuicht oro” nate the hollows, thus 
\) ag ria avoiding coal - black 
vA shadows. For special 


O\ 
\ va) , = 
—~ effects, as when a dra 

: ey matic picture of great 

a FLOOD 


e .ga24'103e contrast is desired, 
OVER ; 
wr.evecor the secondary light 
©,\ SUBJECT e 
) may be omitted. 
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paper to frost it. Paint the reflector black 
because it is not focused for such a short 
distance. 

For the inner housing, a piece of brass 
tubing is used, 3” in diameter, 1/16” wall, 
41,” long. The lower section is of the same 
tubing about 112” long; this depends on the 
size of the lower condensing lens. A lap 
joint is made by turning the inside of the 
upper and the outside of the lower section 
to 1/32” thickness by 5/16” deep. The out- 
side of the upper tubing is turned to a 
1/32” wall about 31.” down. Then cut three 
slots with a hack saw in four sets about 
11,” from the top, and bend out for venti- 
lators. 

Rivet four clips to bottom of shaker hous- 
ing. Make an aluminum band as wide as 
the legs of the clips (about 5/16”) to ex- 
tend the circumference. Slip outer housing 
down over inner tubing and place the band 
around, as shown. Set upper housing on 
lower and drill through each clip. Tap the 
band, clip, and inner housing, and on lower 
tubing make L-shaped slots. Insert screws 
to extend about 1/16” on inside. The upper 
housing should now slip down over the 
lower section and lock in place with a 
slight turn. 

To support the housing, make a band of 
1/16” by *%” brass, weld together, and weld 
on a piece of 5,” pipe, 8” long. 

A ring \” square in section is next 
turned to fit outside of tubing. Fasten it 
about 1/16” up from bottom. Make a flange 
ring to fit over this for fastening to the 
upper horizontal plate. 

Imported condensing lenses of 3” diam- 
eter and 4” focus, obtained from a motion 
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picture or photo supply house, are used. 
Prick-punch bottom of tubing wall about 
1,” apart to support the lower one. Set the 
upper one with two bands of brass so that 
the peak of convexity is even with the lower 
part of the upper housing. Use another 
band to hold in the lower lens. Do not force 


<2. Ener a 








The gate swings down to give access to the film, 
and a pilot lamp lights up for perfect visibility 
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The enlarger turned for projecting color transparencies 


either lens; instead, draw 
the edge over sandpaper 
if necessary until the lens 
fits the tube. Be sure the 
flat sides of the lenses are 
parallel and set square in 
the enlarger or distortion 
will result. 

The upper and lower 
horizontal plates are 1/16” 
thick brass, 43%” in di- 
ameter. A hole is turned 
in upper plate a free fit 
on tubing. A piece of op- 
tically clear, double-thick 
glass, 214,” by 3” with 14” 
notches in the four corners, is fastened in 
with 1/64” brass straps about 1,” wide. 
The screws pass through straps and plate 
and into threaded holes in the flange ring. 
A 3” length of ciock spring is fastened to 
flange ring; and a pin is riveted into the 
other end, and a hole drilled through the 
flange ring into the 4%” square ring. The 
riveted pin in the spring drops into the 
square ring to lock the upper plate. This 
flange ring enables the bottom section to 
rotate around the tubing so that pictures 
can be projected upright. 

The lower horizontal plate is the same di- 
ameter as upper, but the center hole is 
2%,” in diameter. A plate of 1/64” brass 
is made to cover the entire area and turned 
ip on each side to form film slides. These 
slides are not quite as wide as the film to 
ause the film to cup up in the center so 
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The lower gate with 
mask inserted. The 
film slides are ad- 
justed so only the 
edges of the film 
touch anything un- 
til gate is closed 


Another view of the 
lower gate without 
the mask. The glass 
is fastened in with 
small brass clamps 


that the emulsion does not touch the glass 
plate until the gate is closed. A hole 114” 
by 2” is cut in center of this plate. An- 
other 1/64” brass piece is made to fit over 
this opening and turned over on each side 
and back for a mask guide. This piece is 
1%,” by 21,” outside before turning the 
edge, with a 112” by 2” opening in the cen- 
ter. Another flawless piece of glass 154” by 
25.” is placed over these plates and fastened 
with brass clamps, the screws passing 
through the lower plate into the angle ring. 

Place a film between the two glass plates, 
fasten a hinge to upper plate, and shim up 
on lower plate. Make a strip of 1/64” brass 
as wide as the distance between plates and 
rivet onto the lower plate, but cut out on 
each side for film slides and in back for the 
hinge. Rivet this on to stop stray light. 
Metal masks to slide under lower piece of 
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glass may be cut from thin sheets of brass. 

Turn an angle ring of 2%” inside diameter 
to take the focusing tube, which fits inside 
the angle ring and is flush with inner sur- 
face of lower plate. Cut four L-slots in ring 
and rivet four pins into the focusing tubing. 
The inner tubing will have to be dressed on 
the lathe with a file to fit inside the outer 
tubing. Both pieces are 1/16” wall. A slot 
is cut in the outer tubing about 3/32” wide, 
4” long, and 1!” up from bottom. 

Make a ring about 5/16” wide by 3” out- 
side and 2%,” inside diameter. Groove out 
center, inside, about 3/32” wide and deep. 
Make a band of 1/32” brass about 14” wide 
to go around outside of lower tubing. The 
focusing ring rides on top of the lower band 
and is placed so the focusing ring groove 
falls in line with the slot in outer tubing. 

The inner tubing requires a spiral slot, 
1,” wide and 4” long, starting about \” 
from top and running to about 3/16” from 
bottom. An additional 3/32” vertical slot 
in back of the inner tubing is required for 
a stabilizer pin; it starts 4.” from top and 
extends to within 3/16” of bottom. Drill 
through back of outer tubing and insert a 
screw at top of vertical cut. Make a roller 
to ride in spiral on inside. Finally, turn a 
piece of brass to fit in bottom of inner tub- 
‘ng to take the lens to be used. This mount 
‘vill work only with a lens of 2” focus. 

The remaining details are made as shown 
n the drawings. Note that the safe light is 
mounted on a rod with a small pin to engage 
a bayonet slot so that it will lock either open 
or under the lens. 

The pilot light is fastened in its housing 
vith a clip. A wire is soldered to bottom of 


bulb and led out through a hole in back. 
A %” hole must be drilled through the 
angle ring, outer focusing tube, and inner 
tubing to allow light to pass and strike the 
glass. The wire from the pilot light is 
connected by a small hinge to brass con- 
nections mounted on a piece of composition 
on back of enlarger. Two breaks have to 
be made in the circuit—one so the light 
housing may be removed, the other to allow 
the lower plates to revolve. A small switch 
is made so that when the lower gate drops, 
the circuit is closed. 

Removable film troughs are of 4%” square 
brass rod, 13%” wide and 1%” long, with 
flange at end to fit on each side of enlarger 
gate. When troughs are riveted together, a 
piece of aluminum is riveted on each side. 

The supporting arm is in two pieces. One 
is 5,” outside diameter by 8”; the other is 
5¢” inside diameter and 812” long. The lat- 
ter is welded to a piece of pipe that fits 
snugly over the upright pipe. After the en- 
larger has been carefully squared with the 
base, a small thumb screw is placed in the 
end of the outer pipe and a hole drilled part 
way into the inner pipe. 

Machine screws of the 2-56 size are used 
throughout, and holes are tapped instead of 
using nuts. All rivets are escutcheon pins. 
Solder is avoided as much as possible. 

The cost of building the original model 
was about $14, as follows: condenser lenses, 
$2 each; transformer, $3.50; brass upright, 
tubing, arms, etc., $4.95; cocktail shaker, 
60 cents; spotlight reflector (salvage), 20 
cents; light bulbs, 40 cents; baseboard, 35 
cents. I did my own machine work and 
welding. 


Marked Tape Gives Scale for Technical Photos 


HOTOGRAPHIC records of technical objects 


are more valuable if they include a scale to 


indicate the size of the various parts. This is es- 





Adhesive paper tape, if marked off into 
inches, may be used to provide a scale for 
photographed objects. It can be stripped 
off without harm and used again and again 
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pecially important when the photographs are to 
be used later as a guide to construction. 

A simple way to provide such a scale is to draw 
lines with black drawing ink at 1” intervals on a 


length of adhesive 
paper tape, such as 
masking tape or draft- 
ing tape, and mark 
every twelfth line with 
double lines. The tape 
is then used as shown. 
If necessary, it can be 
placed on curved sur- 
faces, and in some in- 
stances it might even 
be desirable to use 
transparent tape.— 
ROLF C. HAFERL. 


POPULAR SCIENCE 





oiee: 
American i at | 


Weston 


coo eer er 


If attached to a common suction cup in this way, a photo lamp 
may be fastened instantly to any flat, smooth wall or ceiling 


Suction Cup Holds 
Lamp on Wall 


tional lamp stand, which is some- 
what cumbersome and not al- 
ways high enough to throw the 
light down at the desired angle. 

A piece of stiff wire, such as 
may be obtained from a dis- 
carded coat hanger, is run 
through the hole in the suction 
cup and then bent approximate- 
ly as shown. Note that there are 
two legs which bear against the 
wall and prevent sagging. At 
the outer end of the wire bracket 
are two eyes bent to fit a short 
piece of brass tubing. A strip of 
metal about 14%” wide is bent 
around the base of the reflector 
and attached to the tubing with 


HEAVY suction cup from a coat hook’ a bolt and wing nut so that the lamp may 

of the type sold in ten-cent stores may be tilted up or down or swung around as 
be used for supporting a photographic light desired after the suction cup has been 
on any flat, smooth wall or ceiling. This is moistened and pressed in place against the 
often more convenient than using a conven- wall.— FRANK CAPORAEL. 


Heating Pad Warms Developer 


PLACED under a developing tray, an electric heating 
pad will keep the solution at the desired temperature 
in a cold darkroom. Unless the pad is waterproof, lay 
several sheets of paper or a piece of oilcloth over it. 
A thermometer should be kept in the tray as a check 
on the temperature, which is easily regulated if the 
pad is of the variable type.—RAY KERSH NER. 
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Mounted Logs Serve as Inexpensive Trophies 


ROPHIES that are 

suitable for many 
kinds of awards can 
be made from _ sec- 
tions of a log about 
9” long and 5” wide. 
Northern white cedar 
was used for the 
trophy illustrated, but 
elm, maple, ironwood, 
oak, and other woods 
have also been used. 
Avoid any with scaly 
or flaky bark. 

Saw off the ends to 
expose the clear sur- 
face and round them 
Slightly. Cut out a 
portion 1” deep as 
shown, sloping slight- 
ly downward so that 





The inscribed card may be 
attached when the varnish 
is tacky or it may be ap- 
plied later on with glue 


the wording can be read easily. An old 
picture frame was used to make the base 
illustrated; it is 2” high and extends 1” be- 
yond the log. Plane the bottom of the log 
until the width equals that of the base. 

After the ends of the log have been sanded, of the log after each coat. The base is 
apply a coat of equal parts of turpentine and given two coats of flat black and a gold 
linseed oil on the exposed surfaces. Follow _ stripe is added at the very bottom and on 
with a thin coat of white shellac and two _ one of the beads near the top of the base. 
coats of varnish, and rub down the cut ends’ Glue felt on the bottom.—H. G. PETERSON. 


Scribing Circles 
with Compass 
on Sheet Metal 


WHEN it is necessary 
to scribe a circle on 
sheet metal, a small 
pool of wax from a 
candle will hold the 
compass point securely 
without marring the 
surface. By this meth- 
od it is possible to 
avoid making a prick- 
punch mark.—A.B. 
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Corks Keep Dirt from Chucks 


AN ORDINARY bottle cork will protect small chucks 
from dirt and dust when they are not in use, especially 
the more accurate chucks used on drill presses and 
lathes. It is a good idea to fill a chuck occasionally 
with light machine oil, cork it, leave it overnight, and 
then pour out the oil the next day. This will keep it 
well lubricated.—H.R.H. 


Thumb Tacks Stop Drawer 
from Sagging at End 


SOMETIMES the fronts of bureau 
or desk drawers stick badly because 
of wear or sagging of the drawer 
runs. The weight of the drawer, 
when it has been pushed all the way 
in, makes the back end drop from 
the horizontal, and this causes the 
drawer front to tilt slightly and bind. 
A simple remedy in most cases is to 
insert a polished steel thumb tack 
under each side of the drawer about 
3” from the back. The tacks hold 
the drawer on an even keel. 
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DOUBLE-SURFACED 


Hectograph 


Below, pouring 
the hot gela- 
tin into the 
pans. When it 
has set, it is 
ready for use. 
Left, peeling 
a copy from 
the hectograph 


SPEEDS UP DUPLICATION WORK 


ADE with two gelatin surfaces, this 

hectograph or duplicator may be 
stored away free from dust, and the work 
also may be speeded up because two copies 
can be run off at the same time. 

The frames are 12” oak strips glued to 
pieces of three-ply 1,” veneer. The inner 
edges are beveled to lock the gelatin in the 
wooden pan. Hinge the frames together 
and provide a hook and eye or other lock- 
ing device. 

Gelatin compositions ready for heating 
and pouring into the pans are sold by large 
stationers and mail-order houses. However, 
if you wish to make your own, the follow- 
ing formula will be found satisfactory: 6 oz. 
glue, 12 oz. water, and 24 oz. glycerin (all 
by weight). Soak the glue in the water 
until it forms a jelly, then add the glycerin 
and heat in a double boiler. If the glue is 
not clean, strain the mixture. Before pour- 
ing this into pans, see that the frames are 
placed level on a solid surface. After pour- 


ing, skim the surface with a piece of card- 
board to remove air bubbles. 

To prepare the master copy, a special 
hectograph ink must be used. The master 
copy is placed on the gelatin and pressed 
down tightly with a wooden or rubber 
roller. If possible, leave one corner of the 
master and all other copies loose so that it 
may easily be taken hold° of. After the 
copy has been in place a few minutes, pull 
it slowly from the pad. 

After making the last copy, wash off as 
much ink as possible. The remainder will 
soon soak in. To renew the smoothness of 
the gelatin at any time, coat with a little 
alcohol and ignite.—-EDMUND C. HANLEY., 


Detail drawings 
of roller and 
pans. Note how 
inner edges of 
frames are cut 
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A projecting strip 
or leg at the rear 
makes the pan hug 
the floor tightly 





Long-Handled Dustpan Saves 
Housewife from Stooping 


_ac% 





O STOOPING is 
N necessary with 
this handy nontip- 
ping dustpan which 
is made of 26-gauge 
galvanized iron and 
a handle taken from 
an old carpet sweep- 
er. The metal is cut 
and bent as _indi- 
cated. The top and 
side edges are rolled 
back for a smooth 
finish. The long top- 
piece is bent down 


<a 


How the dustpan is used and, at left, a 
pattern to aid in cutting out the metal 





on either side and 
secured with rivets to the sides of the pan. 
Small L-shaped stop pieces are riveted to 
the sides to hold the dustpan at the proper 
angle. When the pan is picked up, they pre- 
vent the bed tipping up to the handle, which 
would make it awkward to place on the 
floor again; and they also prevent the han- 


dle falling forward to the floor. Holes are 
drilled through pan and stop pieces to re- 
ceive the handle. The 5,” projection that is 
bent down at the back to form a leg is for 
the purpose of tipping the bed of the pan 
slightly so dirt goes into and not underneath 
the pan.— BENEDICT BRONSON. 


Nonskid Facing Improves 
Miter Gauge on Saw 


NONSKID rug lining of the cork variety 
makes an excellent covering for the wood 
facing on the miter gauge of a circular saw 
It is attached to the wood with rubber ce- 
ment. The stock to be sawed has no tenden- 
cy to slip when it is held against the rug 
lining. This material is also useful for ce 
menting underneath book ends, clocks, an 
lamps to keep them from marring tabli 
tops and also to prevent them from sliding 
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Rip Fence of Saw 
Inverted under Table 
When Not in Use 


WHEN not in use, the ripping 
fence on a circular saw table of the 
type illustrated can be inverted so 
that it will slide back on the under- 
side of the guide bars. It is then en- 
tirely out of the way, yet instantly 
available. This is better than stand- 
ing it in a corner or placing it on 
the floor of the shop, which is so 
often done.—K. M. 


Band-Saw Belt Guarded 


to Prevent Accidents 








THE danger that waste pieces will 
fall from a band-saw table and come 
in contact with the belt may be 
overcome by making a guard as 
shown below. Strap iron 1/16” thick 
and 11,” wide is bent to conform to 
the belt and pulleys, allowing about 
1” clearance, and fastened to the i 
bench top or metal stand with I a Re 
screws or bolts. Owners of small circular saws of this type will find that 
they can store the ripping fence beneath the guide bars 


Small Abrasive Disk Made 
from Old Auto Valve 


SMALL abrasive disk for finishing model 

parts can be made by cutting off a discarded 
auto-engine valve about 1” from the head. Some 
valves have a flat head, but one with a convex 
head can be used by grinding the top flat. A disk 
of sandpaper or emery paper is cemented on. 

An old valve will also serve as a small faceplate 
for turning metal disks or rings that cannot be 
chucked in the usual manner. A cement for at- 
taching the work may be prepared from 1 Ib. each 
of pitch, rosin, and dry whiting, and 1 oz. of yel- 
low wax. Melt all together except the whiting, 
then stir in the latter.—W. C. W. 


If no belt guard has been provided for a 
small band saw, one can be bent from strap 
iron to fit over pulleys and belt. It is fas- 
tened to the bench or stand at each end 
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) A comforter is folded in half and sewn along the bottom and 
» halfway up the side. It is covered with a balloon-cloth bag 


Because the bag weighs less than 574 pounds, it 
can easily be carried in addition to a knapsack 


A ROLL FOR HIKERS AND 
THAT PROVIDES MAXIMUM 
WARMTH WITH MINIMUM WEIGHT 


196 


INIMUM weight, compactness, and 
warmth are of great importance 
in a sleeping bag. The one illus- 
trated has kept me warm and 

comfortable in the high Sierras when still 
water has had a half-inch covering of ice. 

The materials: A gray goose down com- 
forter 72” by 84” (sateen covered); 6 yd. 
34” wide waterproofed balloon cloth; a slide 
fastener 36” long, and a spool of No. 40 linen 
thread. 

Fold the comforter in half, making a bag 
36” by 84”, and baste along the bottom and 
48” up the side. The remainder will be 
closed with the slide fastener. Then sew the 
bag on the sewing machine. 

Fold the balloon cloth so that it will cover 
the comforter. This will leave approximate- 
ly 48” extra on the top edge, which is used 
for a tent flap and for making two straps. 
It is then sewn on the sewing machine ap- 
proximately 1,” in along one side, the entire 
length along the bottom, and on the other 
side so that the same distance is left open 
as on the comforter. The fastener is now 
sewn on the remaining length after first 
being basted in place. Note that the fastener 
is sewed on facing the inside, for when the 
sleeping bag is completed it is turned inside 
out. 

The two bags are now laid together. The 
balloon cloth bag is inside out, and the com- 
forter bag is placed on top of it. The two 
are hand sewn together on all edges because 
the average sewing machine will not sew 
such heavy material, although, if preferred, 
the bag may be taken to a shoemaker. The 
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The flap of the sleeping bag may be raised as 
a windbreak or it may be pulled out completely 
and used as a tent. At right, sewing the bags 


balloon cloth bag may now be turned 
inside out, placing the comforter on 
the inside. The top edges of the com- 
forter are next sewn to the outside of 
the balloon cloth bag. The comforter 
is also tacked to the balloon cloth bag 
on the opposite side of the fastener to 
prevent the comforter from shifting. 

The last step is to cut two strips of 
material about 2” by 34” from the flap. 
The 2” width is folded in half and 
sewn lengthwise. The straps are sewn 
on the end of the flap with two loops. 


Electric Wires Rubbed on Concrete 
to Strip Insulating Material 


INSULATION can be stripped quickly from the ends of an 
electric wire by rubbing it vigorously against a concrete 
floor, sidewalk, or wall. Several quick strokes will strip the 
insulating material off one side, exposing the copper. A 
twist of the fingers will then remove the remaining insula- 
tion. I find this method so much better than using a jack- 
knife that I keep a small slab of concrete on my workbench 
for the purpose.—STEPHEN SMITH. 
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HARDWOOD _ 
\'9x3 «49, 


THICK OB 
FACING OF “Sam 
SPONGE RUBBER * 


By RALPH G. WARING 


ANY amateur craftsmen and, in- 

deed, quite a few refinishing-shop 

operators do not get full value for 

their money in the use of sand- 
paper. Wrong grit sizes are chosen, papers 
are improperly torn and not used both ways 
of the sheet, and the used portions are not 
cleaned for further sanding. 

For most sanding, some form of backing 
other than the fingers or hand must be pro- 
vided. Felt, cork, and rubber blocks are all 
useful. However, the homemade hand block 
illustrated has all the requisite good points. 
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FOR LESS MONEY 


It fits the average hand, has a thumb 
groove, and enables a quarter sheet 
to be used readily, then changed at 
right angles to get all possible use 
from the abrasive—something that 
patent blocks with spring clip de- 
vices do not permit. Often from 
twenty to thirty percent of the sur- 
face of the abrasive is wasted by the 
use of poorly designed sanding blocks. 
3est of all, the face of this block is 
really flat, being cut from a sponge- 
rubber kneeling pad and glued on 
with orcinary water glass (solution 
of sodium silicate). Clamp the block 
and rubber firmly together, let them 
set overnight, and then apply a coat 
or two of thin shellac to the wooden 
part. 

Other pieces of rubber, felt, shaped 
or molded wooden blocks, and a bit 
of broom handle, all have a useful 
place in any group of sand blocks. 
In using them, take care to sand in 
straight lines, with the grain. 

An ordinary backsaw provides a speedy 
way to tear the paper accurately. Stack 
the sheets of standard 9” by 11” paper com- 
pactly; fold the top sheet only in straight- 
lined quarters; and hold the backsaw so 
that the left hand and thumb press the 
teeth against the paper on the folded crease 
line. Grasp several sheets with the right 
thumb and fingers and with a fast motion 
toward the body, tear the sheets in two. 
Change the saw to the opposite fold line 
and tear the paper into quarters. This is 
the best size for sanding most wood sur- 
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On moldings and curved surfaces, the 
paper is backed up with a piece of '/2” 
thick sponge rubber. At right, how 
the poper is held for water sanding 


faces. For sanding finishes, however, 
tear into eighth-size sheets. 

The olid-style flint sandpaper has 
little modern application except for 
sanding outside paint, which soon 
clogs any paper. Cabinet sanding and, 
indeed, most homecraft sanding is 
best done with garnet papers. Ama- 
teurs will also find the modern water- 
proofed abrasive papers, either garnet 
or aluminum-oxide, to be fast and 


SANDPAPER 


or No. 100 grit; 4/0 or No. 150 grit; and 6/0 or No. 220 grit. 


of striking the paper against something hard. 
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economical. They should be torn and soaked 
in water previous to use to regain the flexi- 
bility lost in storage. In many cases these 
versatile waterproof papers will replace the 
older, slower, and messy felt pad, pumice 
stone, and water or oil for rubbing purposes. 
When used with a suitable sponge-rubber pad 
and plenty of water and soap, 400A or 600A 
paper will produce a polish on varnished or 


enameled surfaces of 
greater beauty’ than 
otherwise possible. On 
fine furniture, a final 
clean-up with used 600A 
paper and rubbing oil 
(three parts golden 
paraffin oil plus one 
part gasoline) gives an 
ideal finish. 


Below, proper way to 
hold single - thick or 
split 6/0 paper for 
sanding undercoats 


[PAINTING] | 


To prepare woodwork for finishing, use dry-sanding garnet papers with the | 
standard “close coating” as follows: 14 or No. 60 grit; 1/0 or No. 80 grit; 2/0 


For wet sanding varnish, enamel, or auto work, use single-thick, water- 
proofed aluminum-oxide finishing papers with standard “open coating”’ as fol- 
lows: Between coats—240A, 280A, and 320A. (“A’’ designates the weight of the 
paper backing used, in this case light.) Finish coats—400A, 500A, and 600A. 


While gasoline is often used as a sanding medium, especially on auto work, 
water and a white neutral soap or, best of all, a linseed-oil-foots soap of the 
paste tyne, insures fast, clean cutting without clogging or scratching. Garnet 
and aluminum-oxide finishing papers of the standard open-coat type are gen- 
erally made with the “A” backing. To increase its flexibility further when sand- 
ing dry, it is desirable to dampen the paper backing slightly with a sponge. 
Repeat this as often as the paper gets dry. Toclean any of these papers, brush 
with a dry, flat, ten-cent hand brush. This is better than the ordinary method 
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Dust Catcher Slides 
Under Workbench 


A DRAWERLIKE container to catch the 
sawdust, shavings, and small scraps 
brushed off a workbench may be made 
as illustrated at the right. A frame cut 
from 14” plywood is arranged to slide 
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in two grooved strips screwed under the 
bench top, and a sugar sack or other 
cloth bag is tacked to the frame. When 
the container requires emptying, the 
slide merely is pulled all the way out of 
the grooves.—GEORGE M. REYNOLDs. 














Large Round Can Changed 
into a Handy Tool Box 


FROM a cylindrical 5-gal. can it is possible 
for anyone who has had some experience in 
metal work to make a small tool box. Cut a 
7” wide opening in the side, as shown, and 
turn the edges for smoothness. A lid of 26- 
gauge galvanized iron is formed to fit over 
the opening, and the ends are bent over and 
under the projecting rim at the top and bot- 
tom of the can. Near the front edge, the lid 
is bent down to make a stop to prevent slid- 
ing it too far in either direction. The handle 
and two legs are cut from galvanized iron, 
the edges are double folded, and the pieces 
are bent to shape and soldered.—B. N. 
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When the bench top is to be dusted off, the sack 
is pulled out to catch all the sawdust and shavings 


‘ Bronze Casting Slotted 
with Routing Plane 


A SLOT in a bronze casting had to be sur- 
faced parallel with the face. In the absence 
of machine tools, this was done by using 
an ordinary woodworker’s routing plane. 
The tool bit was made from a short length 
of drill rod, which was heated and bent to 
the shape shown. The shank was threaded 
14,”-20. The cutting edge was filed to a 
rather blunt angle, and the sides were made 
flat to allow working into corners. The tool 
was then heated cherry red and quenched, 
making it glass-hard. After being ground, 
it was ready for use. Fine adjustment was 
obtained by the use of the wing nut.—S. J.G. 


The face of the work was first made level, then 
the router finished the slot to an accurate surface 
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Parallel Clamp Serves as Wrench 


LEONARDO DA VINCI, the Italian painter, designed a 
wrench that closely resembled a modern machinist’s parallel 
clamp. His idea is still good because in certain emergencies 
a parallel clamp will act as a wrench. It is even more accu- 
rately adjustable to the exact nut size than a wrench, and the 
jaws will not spread. Care must be taken, however, to holcl 
the clamp so that its screws will not be bent.—D. S. GARDE. 


When a clamp is 
used as a wrench 
in an emergency, 
hold it in this 
way so as not to 
bend the screws 


Hot Ammonium Citrate 
Quickly Removes Rust 


A SOLUTION of ammonium citrate of prac- 
tically any strength is an excellent rust re- 
mover. Used hot, it removes rust in a min- 
ute er two; if cold, it will do it overnight. 
When it is not convenient to lay the article 
in the solution, as for example the long steel 
sword scabbard illustrated, a layer of cot- 
ton cloth may be wrapped around it and the 
hot solution poured over the cloth.—R. W. 


Stopping Small Leak in a Dam 


TO HOLD back the water when repairing a 
small leak in a concrete dam, I applied a 
mixture of one part plaster of Paris to five 
of prepared cement. When it set hard, I fin- 
ished the patch with regular cement.—D. H. 





TEMPERING TEMPERATURES [METAL WORKING] 


Temp. range Color of Type of tools 
in deg. F oxide film 
437 to 455 Light straw to straw Scrapers for brass, steel-engraving tools, 
light turning tools, hammer faces, planer 
tools for steel, planer tools for iron, wood- 
engraving tools, drills, milling cutters 


456 to Dark straw to yellow- Wire-drawing plates, boring cutters, 
brown screw-cutting dies, taps, rock drills, mill 
chisels and picks, punches and dies, ream- 
ers, shear blades, half-round bits, planer 
knives and molding cutters (to be ground), 
gouges, plane irons 


483 to Yellow-brown to dark Twist drills, flat drills, wood-boring cut- 
purple ters, drifts, cup tools, edging cutters 


528 to Dark purple to full Wood bits and augers, cold chisels for 
blue steel, axes and adzes, gimlets, cold chisels 
for cast iron, needles, wood chisels, hack 
saws, cold chisels for wrought iron, planer 
knives and molding cutters (to be filed), 
circular saws for metal, screw drivers, 
springs, saws for wood. 
Note: The tools are arranged approximately in their order on the color scale. 
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Drills Stored in Corrugated Board 


ORDINARY drill boxes or indexes have only one place for 
each size drill, so it is always a problem to know what to 
do with duplicate drills that accumulate in the course of 
time. I make holders for them from pieces cut from corru- 
gated paper boxes into suitable lengths and of a width 
equal to about half the length of the drills they are to con- 
tain. The bottom of each piece may be taped over, and 
several pieces may be stuck together to make a drill stand 
or to line the side of a tool drawer. The corrugations may 
be crimped for very small drills.—R. B. ROCHESTER. 


Hot Water Tank Cut Lengthwise 
with Double-Bladed Hack Saw 


IF AN old hot water tank 
has to be cut lengthwise to 
make a trough or outdoor ‘ 
flower box, a neat job may be 
made by using a hack saw 
altered so as to hold a blade 
on each side. This is done by 
drilling the shanks and in- Pieces of corrugated board are 
serting pins that extend far cut into suitable lengths and 
enough to hold the blades. taped together as drill stands 
Mark off the cutting line on 
the tank and start sawing at 
one corner. The narrow met- 
al strip sawed out must be 
kept bent to one side, out of 
the way of the hack-saw 
frame.—BENJAMIN NIELSEN. 


—, 


Model Portholes 
Made from Wire 


PORTHOLES for a_ small 
model of an auxiliary sloop 
were made by winding very 
fine copper wire around a 
needle many times, cutting 


Above, cutting 
a water tank in 
half. At right, 
the hack saw is 
altered to take 
two blades by 
drilling shanks 
and inserting 
extension pins 
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Bent Wood Screw Serves 
as a Countersink 


WHEN a number of flathead wood screws 
have to be driven and no countersink bit is 
at hand, a substitute can be made from a 
fairly long flathead screw which has a head 
of the same diameter as the screws to be 
used. Bend the shank of the screw to near- 
ly a right angle, and fit a 5” or 6” length 
of brass or steel tubing over the point. 
Using this tubing as a handle, rotate the 
screw head in each hole that has been 
drilled for the screws. The sharp edge will 
countersink the hole to the right diameter. 
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off the turns, flattening them 
with a hammer, and pinch- 
ing them together with 
tweezers in order to form 
rings. These were cemented 
carefully in place one by one 
to form the tiny porthole 
rims.—EDWARD R. WEBER. 


The bent screw is fitted into tubing and rotated in 
each hole until the head has been sunk in halfway 
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HINTS ON 


By WILLARD 
and BRUCE CRANDALL 


EFORE starting to build any boat, you 
must understand the meaning of the 
drawings or blueprints. These always 
give the design of the boat as seen 

from three different viewpoints. The pro- 
file drawing, or elevation, shows the boat 
viewed from the side; the plan is a view 
from the top or bottom, and the body plan 
shows how the boat looks when viewed di- 
rectly from either end. The body plan con- 
tains the station lines, which are cross sec- 
tions at various points. 

The builder should never attempt to scale 
the line drawings because the table of off- 
sets gives the measurements at each sta- 
tion, taken horizontally from the center line 
and vertically from the base line. The spac- 
ing of the stations and other measurements 
that cannot be given in the table of offsets 
are shown on the plan and profile drawings. 
All measurements are given to the outside 
of the planking, and it is only after the 
complete set of lines has been reproduced 
full size that accurate measurements of the 
frames to the inside of the planking can be 
determined. 
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With most V-bottom boats, the station 
lines shown on the plan and profile repre- 
sent the location of the frames of the boat, 
but in many cases, and especially with 
round-bottom boats, they represent the loca- 
tion of temporary molds, the actual frames 
or ribs being spaced between them. 

If the boat is a simple V-bottom design 
with straight sections, the entire shape of 
the boat will be shown by the sheer, chine, 
rabbet, and keel lines in the profile view 
and the sheer and chine lines in the plan 
view. However, if the boat is a more com- 


BODY PLAN 


ine Orawing of 
Jound-B8ottom 9oa 


x 


BODY PLAN 


Line Drawing of 
V- Bottom Boat 





plicated V-bottom or a round-bottom de- 
sign, certain other lines will be shown to 
represent various imaginary planes cut 
through the hull. Thus, in a V-bottom 
boat that has curved side frames, there 
may be several water lines representing var- 
ious horizontal planes or cuts through the 
hull. In the drawings of a round-bottom 
boat the shape is shown by numerous water 
lines, and by buttock lines which represent 


vertical planes parallel to the center plane. 

POPULAR SCIENCE boat blueprints also in- 
clude drawings that show the accurate 
measurements of the frames (with plank- 
ing thickness deducted), stem, the projected 
transom, and other parts such as the keel 
form and knees. These make it unneces- 
sary for each individual builder to repro- 
duce the entire set of line drawings full size. 
There are also drawings of the entire boat. 


Tile Cement Renews Old Brier Pipe 


AFTER I had tried several standard methods of cleaning old brier 
pipes to remove their rather strong taste and odor, I discovered a 
new treatment which seems to give more satisfactory and permanent 
results. The pipe is allowed to become thoroughly dry and the inside 
of the bowl is scraped clean. A thin layer of plastic tile-setting ce- 
ment is then spread smoothly over the inside of the bow] and allowed 

to dry. It is advisable to run a pipe cleaner 
through the stem first to protect the hole. 

Practically all large hardware stores 
carry tile cement. Some types may contain 
ingredients which would prove undesirable 
for this purpose, but I used the common 
variety of tile-setting cement, which is a 
white, pasty, inert substance sold in small 
cans.—ROBERT W. BRIGGS. 


Pulley Aids Laundry Weighing 


HOUSEWIVES Who send their laundry out and wish to 
weigh it beforehand can do so without undue effort by 
using a small spring scale tied to a cord and running 
over a pulley as illustrated at the right. A strong cup 
hook can be screwed above a convenient doorway for sup- 
porting the pulley. The pulley, scale, and cord may be 
kept in a nearby closet.—LOUIS HOCHMAN. 


Special Wooden Wrench Loosens 
Tight Faceplate on Lathe 


A TIGHT faceplate on 
a woodworking lathe is 
sometimes difficult to re- 
move, especially as most 
lathes come equipped with 
only one wrench for this 
purpose. A simple expe- 
dient is to make a second 
wrench from %” plywood 
as shown, with 14” car- 
riage bolts set into it to 
match the holes in the 
faceplate. Washers and 
nuts are added. This 
wrench will turn the face- 
plate while the regular 
wrench is used to hold the 
spindle of the lathe. 





Hoisting the laundry bag up by 
means of a pulley provides an 
easier way of reading the scale 
than trying to hold it aloft 
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CIRCULAR 


’ Fire Screen 


on HAS FRAME 
OF BRASS TUBING 


‘ 


The completed screen 


and, at 


left, 


sketch 


showing how the lower 
members are fastened 


N EXPENSIVE - LOOKING fireplace 
screen of modern design can be made 


without difficulty for about five dol- 
lars. The size is determined by the fireplace 
opening, so draw the opening full size on 
wrapping paper and sketch in the outline of 
the screen in such a way that it cuts slightly 
within the upper corners. From this draw- 
ing it is possible to determine how much 
material to purchase. 

The outline of the screen is %” diameter 
brass tubing. This should be soft brass so 
that it can be bent without difficulty. An- 
other piece %” in diameter is required for 
the base. A suitable piece of brass screen, 
about a dozen small brass bolts and nuts, 
and solder are also required. The necessary 
tools are a hack saw, files, screw driver, 
pincers, hand drill, a tap of same size as the 
bolts, soldering iron, and tin snips or old 
shears. 

As an aid in bending the frame of the 
screen, it is well to draw a circle on any 
wooden surface—the back fence will do 
and nail small wooden blocks around the 
circumference so that the tubing can be 
gently hammered into shape with a soft 
wooden stick. The base frame consists of 
two 5” brass tubes side by side with cir- 
cular notches filed in them for securing the 
circular screen. Note that these notches 
cross the tubes at an angle. Before assem- 
bling the base, however, it is necessary to 
solder the bottom edge of the screen to one 
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of the tubes. Further 

strength is given by solder- 

ing along the center of the 

tubes on the underside after assembly. When 
the frame has been inserted, holes are drilled 
through the base tubes, and the frame is 
then tapped to take small bolts, which are 
inserted from both sides. 

The screen is stretched taut and soldered 
on the circular frame, after which it is 
trimmed. Use plenty of solder and file it 
down to give a smooth surface. The legs 
are made of tubing as shown, and attached 
with bolts and solder.—ROBERT GASH. 


Starting a Nut on a Bolt 
in an Awkward Place 


THERE are many ways to start a nut on 

the threads of a bolt located so that it is al- 
most impossible to reach it, but one of the 
simplest is to fasten the nut on the forefin- 
ger with a piece of 
cellulose tape, as 
shown at the right. 
Punch a hole through 
the tape to correspond 
to the hole in the nut. 
The nut may then be 
handled without fear 
of dropping it, and 
after it has been 
started on the bolt, 
the finger can be 
pulled away, leaving 
only a small piece of 
the tape on the nut.— 
ARTHUR C. NELSON. 





Chemical Engineering 


OW would you like to transform your 
| home laboratory into a miniature 
factory for obtaining useful products 
from minerals, with yourself as its amateur 
chemical engineer? You can roast ores to 
obtain important metals, convert plain-look- 
ing stones into sparkling white crystals, 
operate a rotating kiln, and magically 
separate wanted minerals from unwanted 
ones by a flotation process. 

This may sound as though it would make 
rather a severe dent in your pocketbook. 
Nothing could be farther from the truth. 
Your rotating kilns or reaction kettles will 
be tin cans, supported hori- 
zontally and turned by your 
own hand. For a roasting 
furnace, frequently em- 
ployed by metallurgical en- 


ers you can find on your laboratory shelf. 

As for your raw materials, they will be 
the very same ones with which professional 
engineers have to deal. Perhaps you may 
live in a good locality for collecting some of 
the minerals that will be mentioned here. 
No matter if you don’t, for many dealers 
in chemicals can supply them. For variety, 
you will find an excellent source of supply 
in the ‘mineralogical sets” of assorted 
specimens for beginners, now on the market. 
For bulk consumption, the “pound material” 
for mineral collectors, sold by some firms at 
a few cents a pound, will prove ideal. 


By RAYMOND B. WAILES 


gineers, you will use a  Orthoclase (feldspar) 


porcelain crucible or the 
bowl of a clay bubble pipe. 
Heating kettles may be 
squat tin cans, porcelain 
evaporating dishes, or beak- 


adsorbs color of phenol- 
phthalein. Other tube 
contains cryolite, al- 
most invisible in water 


Inexpensive metallurgy 
kits provide materials 
for many tests. The ex- 
perimenter is using a 
homemade iron mortar 
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for Home Experimenters 


Would you like to pre- 
pare a widely used metal 
from a well-known ore? 
You can easily extract 
lead from galena, a na- 
tural mineral which has 
been used in crystal radio 
receivers. Chemically, 
galena is a compound of 
lead and sulphur, called 
lead sulphide. 

Professional metallur- 
gists grind this ore and 
roast it at low heat, ina 
chamber resembling a 
blast furnace. During this 
process, the oxygen of the 
air converts part of the 
galena into lead oxide and 
lead sulphate. Then the 
temperature of the roast- 
ing chamber is raised. By 
reaction with the initial 
products, the unconverted 
galena is transformed into 
metallic lead, which is 
tapped off at the bottom 
of the furnace. 

You can dispense with 
the preliminary step by 
mixing powdered galena 
(lead sulphide) with twice 
its weight of litharge (lead 
oxide). Place the mixture 
in a porcelain crucible or 
the bowl of a clay bubble 
pipe, and keep it at bright- 
red heat for about twenty 
minutes. The molten lead 
may then be poured off 
from the vessel. Hammer- 
ing the metal will convince 
you that it is really lead. 

In the purity of the ma- 
terial that you have to 
work with, you have an 
advantage over the pro- 
fessional chemist or metal- 
lurgist. His ore may be 
quartz rock in which the 
pure galena appears only 





METAL ROD OR 
WIRE SHAFT 











HANDLE 





a 4 
77 POWDERED 
JP GYPSUM PLACED 
IN CAN 


GAS FLAME 


FLAME-SPREADER 
BUNSEN-BURNER ATTACHMENT 


STACK 


A rotating kiln, like those used in industry, is easily made from 
a tin can as shown in the drawing above. In the photograph, it is 
being used in the laboratory to make plaster of Paris from gypsum 


PO: HUF ep gt TET STE ES ee 


as veins or streaks. However, in a clever equal portions of galena and common sand. 
process that he calls flotation, he has found Place a spoonful of this mixture in a pint 
a way to separate the valuable galena from bottle or a mayonnaise jar. Add a drop of 
the worthless quartz. You can try out his. pine oil, or cresol, and half fill the vessel 
scheme for yourself. with water. Shake vigorously, and then let 

Pulverize very finely, and mix thoroughly,’ the contents settle. The oil will rise to the 
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Crystals of barium chloride being removed from the evaporating dish 
for bottling. Right, details of attachment for the lamp-bulb heater 


surface of the water, carrying a large 
amount of the galena with it. Meanwhile 
the sand, which represents the worthless 
quartz in actual commercial practice, is 
left behind on the bottom. 

An important ore of antimony metal is a 
mineral called stibnite, which usually is 
included in small mineralogy sets. It con- 
sists of a sulphide of antimony. In the com- 
mercial process, which you can easily dupli- 
cate, the antimony is extracted by heating 
stibnite with half its weight of iron filings. 

Place this mixture in the bowl of a clay 
bubble pipe, or in a porcelain crucible. Also 
add a bit of sodium sulphate, and of pow- 
dered coal. These will act as a flux and 
assist the reaction between the iron and 


FOUR TIN EARS 
JOIN PARTS OF 
TIN CANS 


HEATER DESCRIBED 
IN AUG.’39 P.S.M. 


the stibnite. A bright-red heat is required 
for this reaction, which takes about forty- 
five minutes for its completion. The metallic 
antimony, which will be found at the bottom 
of the pipe bowl or crucible, is best removed 
by breaking open the container. 

Lime, a material of great chemical and 
industrial importance, is produced rather 
simply. Limestone (calcium carbonate) is 
heated to redness in upright kilns, releasing 
carbon dioxide into the air and leaving the 
lime (calcium oxide) behind. To duplicate 
the process in your home laboratory, heat 
ordinary limestone or chips of marble 
(crystallized limestone) to redness for 
several hours. This may be done in a porce- 
lain crucible, using a Bunsen burner; or, 


Heavy-Duty Mortar 
Made of Pipe Cap 


A TWO-INCH pipe cap will make 
a serviceable heavy-duty mortar 
for pulverizing the rocks, min- 
erals, and crude chemicals that 
you use in your experiments. Its 


pestle is a six or seven-inch 
length of half-inch pipe, threaded 
and fitted at each end with a 
half-inch pipe cap. If preferred, 
the cap at the upper end may be 
a rubber tip of the sort used on 
crutches or the legs of chairs and 
stools. This latter arrangement is 
a little easier on the hands in 
working with hard materials. 


‘ 
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if you want to produce a larger 
amount of lime, place a few 
ounces of limestone or marble 
in a sand crucible and heat it 
for several hours in a coal fire. 

Converting gypsum, a com- 
mon mineral, into plaster of 
Paris will afford an enjoyable 
hour or two of chemical ex- 
perimenting. Held in the hand, 
gypsum is just a common- 
looking, light-colored rock. 
Chemically it consists of cal- 
cium sulphate molecules, to 
each of which is attached a 
pair of water molecules. When 
gypsum is heated, some of 
this ‘‘water of crystallization” 
is driven off. The calcium sul- 
phate that is left behind (with 
more or less water remaining, 
depending upon the dehydrat- 
ing temperature) is the prod- 
uct known as plaster of Paris. 
When it is mixed with water, 
its motecules reunite with some 
of the water molecules and a 
hard mass is formed, closely 
approximating the composition 
of the original gypsum. 

Rotating kilns, kettles, or 
muffle furnaces are used for 
making plaster of Paris com- 
mercially. One simple way you 
can prepare a small quantity 
is to heat powdered gypsum 
with a very low flame, from 
below, in an evaporating dish 
or a squat tin can. To control 
the temperature, stir the pow- 
der during the process with a 
chemical thermometer. When 
the material first becomes warm, you will 
observe ‘dew’ or moisture being driven 
from the powder and condensing upon the 
thermometer. Keep the temperature at 
about 145 degrees C. (293 degrees F.) for 
half an hour, stirring every five minutes or 
so. When cold, the powder will set to a hard 
mass on being mixed with water. If the 
temperature used in preparing it is too 
high, the product will be “hard burned” and 
will take longer to set. 


MODEL rotating kiln, like those used in 
A industry, may also be used to make 
plaster of Paris from gypsum. Pierce the 
lid and bottom of a baking-powder can and 
insert a stiff metal rod or wire, bent into a 
crank at one end, as illustrated. The rod is 
passed through the centers of the lid and 
bottom, and is attached to the metal with 
solder to keep it from slipping when the can 
is rotated with a heavy load. 
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erals, shake a pulverized mixture of galena and 


To demonstrate the flotation process of separating a 
sand in 
water containing a drop of cresol. The oil frees the galena 


Also punch a hole in the lid of the can, 
very near the rim, through which you can 
insert a glass tube. This tube should be 
about six inches long, almost half an inch in 
diameter, and sealed at one end. Half fill 
the tube with powdered aspirin tablets. 
With the sealed end inserted in the can, this 
apparently senseless accessory will serve as 
a temperature-indicating device! 

Mount the “kiln” on improvised bearings, 
which may be drilled corks supported by 
laboratory stands, after filling it about a 
quarter full of powdered gypsum. Place a 
Bunsen burner beneath, with a _ flame- 
spreader attachment to distribute the heat. 
Start rotating the can, and adjust the 
burner flame until the aspirin in the glass 
tube remains molten, except for a small 
amount that solidifies in the exposed end of 
the tube. Since aspirin melts at approxi- 
mately 135 degrees C., the gypsum within 
the can will then (Continued on page 242) 
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Laws of Science 


Spectrum Tests Photo Films and Paper 


f é COMPARE their relative sensitivity 


to light of different colors, you can test 
photographic printing papers and “color- 
blind,” orthochromatic, and panchromatic 
films as shown. Let light pass through a 


Ripples “Refracted” by 
Obstacle in Water 


SET a rectangular strip of glass or other 
material diagonally in an oblong pan, and 
pour in a little more than enough water to 
cover it. Tap a sheet of cardboard, as 
above, so that ripples run the length of the 
pan. The ripples bend, then straighten, as 
they pass the obstacle, much as light does in 
passing slantwise through a pane of glass 
with parallel sides. 
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LENS FOCUSSED HERE 
WITHOUT PRISM 


WHEN PRISM 
IS IN PLACE, RAYS 
BEND DOWN TO HERE 


Bands of color, separated by the 
prism, fall on different parts of 
the film or printing paper tested 


horizontal slit in a cardboard 
mask, and focus it with a read- 
ing glass on an easel. Then 
set a triangular prism in place 
to form a spectrum of colors. 
Darken the room, attach a ver- 
tical strip of film or paper to 
the easel, and turn on the light 
to make the exposure. The developed film 
or paper will clearly show which colors reg- 
istered strongest. To make the spectrum 
band longer, move the easel farther from 
the prism and refocus the lens. 


lron “‘Short-Circuits” 
Magnetic Field 


WITH an electromagnet or strong perma- 
nent magnet, support iron filings beneath a 
sheet of cardboard as shown. Insert a sheet 
of iron between magnet poles and cardboard, 
and the filings drop; sheets of wood, glass, 
brass, or plastics have no such effect. The 
iron “short-circuits” the field of force and 
acts as an effective shield for the magnet- 
ism that supported the iron filings. 


Nonmagnetic materials do not cut the magnetic field 
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in Easy Tests 


Homemade Electrophorus for 
Static-Electricity Tests 


WOOLEN 


COFFEE CAN 
COVER 


Drawings show how the 
touch of a finger, as 
below, draws off the 
negative charge, leav- 
ing the electrophorus 
with a positive charge 


TO MAKE your own elec- 
trophorus, melt powdered sul- 
phur and fill a coffee-can lid 
to the brim. When _ cool, 
smooth with sandpaper. Fit 
a smaller can cover, flat side 
down, with an insulating han- 
dle such as a penholder at- 
tached with sealing wax. 

After rubbing the sul- 
phur briskly with wool- 
en cloth, set the small 
cover on it. Touch the 
top, withdraw your fin- 
ger, and then lift the 
cover. It will be charged 
with static electricity 
and will attract pith 
balls and bits of paper, 
charge a Leyden jar, 
or discharge a_ tiny 
spark to your knuckle. 
Several recharges are 
possible before rubbing 
the sulphur again. 


Why Steel Houses Keep Out Lightning 


STAND a bird cage on books 
to insulate it. Place an elec- 
troscope inside, with wire 
connecting the ball to the 
cage. Connect the ball of a 
second electroscope, outside, 
to a corner of the cage. Now 
pass a spark from an elec- 
trophorus to the top of the 
cage. Leaves of the outer 
electroscope will fly apart; 
those of the electroscope in- 
side remain unaffected, no 
matter how heavily you 
charge the cage. An elec- 
trical charge from _ outside 
cannot penetrate a space 
completely enclosed by con- 
ductors. In a thunderstorm, 
for the same reason, you are 
safer from lightning in a 
steel-framed building than in 
one of brick or wood. In your 
experiment, the bird cage 
became what is called a 
“Faraday cage.” 
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LEAVES 
UNAFFECTED 





The electroscope inside the cage is not affected by the charge 
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Exploring Insect Eyes 


Looking through a dragon fly's eye lenses at the 
tip of a dissecting needle held beneath the stage 


To make a cast of the surface of an insect's eye, 
spread a drop of liquid collodion on it. After the 
collodion has hardened, peel it off with tweezers 


With the cooled wax holding the head firmly, the 
eye can be dissected under water. As you peel the 
cornea back, you will find it hard, like gristle 
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hundred eyes planted all over your 

head? If you want to get a general 
idea of what you would look like when so 
equipped, examine a dragon fly, honeybee, 
house fiy, or moth; or a crawfish or similar 
crustacean. These creatures have whole 
batteries of eyes, so large that they cover 
much of their heads. 

A dragon fly is one of the best insects to 
use when studying compound eyes. Other 
good specimens include moths, butterflies, 
and house flies. With a hand lens, examine 
the insect’s head. You will observe two 
large, bulbous formations that cover much 
of the top, sides, and front of the head, and 
that sometimes come together at the cen- 
ter. These have a metallic sheen that may 
be of a black, brown, or purplish color. 
You can distinguish something of the ex- 
ternal structure of these two compound 
eyes, and see that they are made up of hun- 
dreds and hundreds of tiny facets. 


ID you ever wish, when you tried to 
cross a busy street, that you had a 


For dissecting the eye, you can stick an insect's 
head ona slide. Here the slide is being warmed to 
soften the wax in preparation for setting the head 


we 


X 


Because the corneal layer is hemispherical and 
springy, it is necessary to make several slits in 
the edges so it will flatten out without splitting 
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with Your Microscope 


The prominent “eyes of 
this beetle are fakes. 
Its real eyes are smaller 


Remove the head from the insect, either 
by cutting or simply pulling it off, and place 
it on a glass slide. Examine the eyes with 
your microscope set at a low power. Use 
strong light coming from a point above and 
to one side of the stage. You find that the 
facets making up the eyes are amazingly 
regular in size and shape, and that they are 
generally hexagonal, a form that permits 
them to nestle together with no loss of 
space. In some compound eyes, like those 
on certain crustaceans, the facets are 
square. 

You are looking at the corneal layer, a 
transparent membrane that is broken up 
into numerous tiny lenses, one for each eye. 
Research has indicated that each lens is 
really a combination of two plano-convex 
lenses with their flat surfaces together. The 
indices of refraction of these lenses are dif- 
ferent, probably to provide better 
images through reduction of aber- 
rations. Thus the insect, millions 
of years ago, was using an optical 
principle that man, comparative- 
ly recently, ‘‘discovered’’ and is 
using to make the lenses of mi- 
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By 
MORTON C. 
WALLING 


Photomicrograph of a collodion cast of the 
eye of a moth, showing .impressions made by 
scores of tiny lenses. At left, the facets 
themselves. Note the uniform hexagonal shape 


croscopes, cameras, telescopes, and other 
optical instruments perform better. 

The compound eye of an insect is, as its 
name indicates, made up of many individ- 
ual eyes, each complete in itself. Beneath 
each outer lens is a transparent pyramid or 
cone, its base outward and its apex pointing 
inward. The apex connects with a fiber run- 
ning to the optic nerve. Each eye is sep- 
arated from the ones next to it by black, 
opaque pigment; and this pigment is used 
beneath the surface of the cornea to keep 
out light, except where it enters through 
the tiny pupil. 

In each eye, light, to affect the optic 
nerve, must travel through the transparent 
spot in the cornea and strike a similar spot 
at the apex of the cone. Light rays enter- 
ing at an angle that makes them miss the 
apex are absorbed by the black pigment. 
Thus, with each of its eyes, an 
insect sees only a limited portion 
of an object. The eyes next to 
that eye see also a limited area, 
but one slightly different. With 
several thousand such restricted 
images that merge or overlap, the 
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This is a bee's-eye view of a small microscope silhou- 
etted against a window. Each lens produces an image 


insect obtains a complete view of the entire 
scene. 

Since the compound eyes cover so much 
territory on the insect’s head, and are 
curved so that their individual eyes sweep 
large angles, the view is evidently much 
more extensive than that provided by the 
human eye. Compound eyes may not pro- 
duce as sharp an image as the eyes of high- 
er animals, but they enable the owner to 
detect movement in almost any direction; 
and it probably is movement of an enemy 
that interests an insect most. 


Although you will find it difficult 
to prepare sections through an in- 
sect eye that will reveal the structure 
of the conical units, without going 

- through the routine of embedding in 
paraffin and sectioning with a mi- 
crotome, you can learn a lot and have 
considerable fun with the cornea. 
Examination with a hand lens and 
the lower powers of your compound 
microscope suggest that the outer 
surface is not smooth, but has a de- 
finite texture. 

Without the need of even dis- 
secting the eye, you can prove this 
to be true. Obtain, from a drug 
store, an ounce or so of liquid, flex- 
ible collodion. With a pointed stick 
or dissecting needle, place a drop of 
this on the compound eye of a drag- 
on fly or some other insect that 
does not have a lot of hairs scattered 
over the eye. Spread the collodion 
into a thin layer, and let it harden. 
Then, with fine-pointed tweezers, 
peel it off and transfer the film thus 
obtained to a slide. 

Examine this collodion cast with 
your microscope, and you will find 
that it contains a faithful impression 
of every facet that it covered; and 

that each impression is a tiny hollow, made 

by the outward-curving surface of the cor- 
nea. In making such collodion casts, you 
can add some alcohol-soluble dye to the 
liquid collodion, to make it easier to see. 
For a better conception of the lens layer 
of a compound eye, remove the cornea with 
the aid of sharp-pointed scissors or a scal- 
pel. You can hold the head with tweezers, 
or stick it to a glass slide with the aid of 
some melted paraffin or beeswax. Let the 
wax harden, and then proceed to cut around 
the edge of the compound eye. This dis- 


Compound eye of a moth. The The spider does not have acom- ‘Top of a honeybee's head, show- 
dark surface is hundreds of pound eye, but carries a battery ing a compound eye and one of 
lenses. White spot isa bodyscale of individual eyes on its head the single eyes (seen in circle) 
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SIMPLE microprojector 
that can be made for 
almost nothing is shown in 
the drawings. It consists of 
a light-tight cardboard hous- 
ing with a ground-glass screen 
at one end. The image formed 
by the microscope is pro- 
jected on the screen with the 
aid of a mirror or prism 
mounted on the eyepiece. You 
can make the housing from 
a cardboard megaphone, by 
cutting off some of the mouth- 
piece end and providing a 
hinged cap for it, and fitting 
a circular piece of ground glass 
over the large end. Or you can 
build the housing from sheet card- 
board, and shape it to take a 
square piece of ground glass. Cut 
a hole near the small end to ad- 
mit the microscope tube. Al- 
though a piece of ordinary mir- 
ror mounted at a 45-degree an- 
gle to the surface of the eyepiece 
lens will serve to reflect the image 
on the screen, a first-surfaced mir- 
ror or a right-angled prism is 
better adapted to giving a clear 
image on the ground glass. 





PRISM IN 
SUITABLE 
MOUNT 


Build This Simple Microprojector 





CARDBOARD HOOD 
OR MEGAPHONE 


GROUND 
GLASS 





























Peel 
back the cornea. You will find that it is 
tough and hard, like gristle. 

The corneal layer will be in the form of a 
hemisphere or spherical segment, such as 
you obtain when you peel a large piece of 
the skin from an orange. Being tough, it 
resists the pressure necessary to flatten it 
so you can focus on more than a few of the 
facets at once. By making several slits 
with fine-pointed scissors or a knife around 
the edges, you can flatten the specimen 
without causing it to wrinkle or split in the 
center. 

The corneal layer will have black pig- 
ment adhering to its inner surface. To re- 
move this, hold it with tweezers in a beaker 


secting should be done under water. 
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or watch glass of water, and with a small 
camel’s-hair brush twisted back and forth 
between the fingers, scour out the pigment. 

For temporary observation, place the eye 
layer in water under a cover glass. Exam- 
ine it, also, without water or other medium. 
For permanent mounting, dry and mount in 
balsam. Some microscopists recommend 
soaking the cornea for a few days in tur- 
pentine, followed by washing in xylol or 
dioxan, before mounting in balsam. 

You will find, upon focusing your micro- 
scope on the mounted corneal membrane, 
that it is made up of numerous tiny lenses 
capable of forming images just as a camera 
lens does. You even can focus these lenses 
on various objects, (Continued on page 246) 
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NEW DEVELOPMENTS 


Phonograph, radio, and piano work through a common amplifier 





Simply turning a 360-degree 
dial tunes in any wave length 
between five and 550 meters 


Automatic All-Wave Tuner 


AN ALL-WAVE tuning assembly for set 
builders, in which tuning is done simply by 
twirling a dial through a full turn to bring 
in stations throughout the various fre- 
quency ranges from five to 550 meters, has 
just been introduced. There is no gang 
switch to be set when changing from the 
broadcast band, for example, to short or 
long wave, the assembly providing smooth 
transition from one band to another. 
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Radio, Phonograph 
Built into Bench 
of Electric Piano 


THREE forms of musical en- 
tertainment are available in a 
single instrument, illustrated 
in the photograph at the left, 
that takes up less room than 
an ordinary upright piano. 
The instrument comprises an 
“amplifier piano,” an electric 
phonograph, and a radio. The 
piano action is contained in 
the main unit, which also 
houses an electric amplifying 
hook-up and a _ loudspeaker. 
The phonograph, with its au- 
tomatic record changer, and 
the radio, are built into a 
sturdy bench styled to match 
the piano. All three music 
sources operate through the 
one amplifying system, con- 
tained in the main unit. 


Low-Frequency Converter 
for Standard-Band Sets 


For receiving weather broadcasts and 
other long-wave programs, the handy con+ 
verter illustrated is designed to attach di- 


rectly to any broadcast-band receiver of 
good design that wili tune to 1,550 kilo- 
cycies. A handy switch enables the operator 
to cut the converter in or out. The unit is 
designed for either alternating or direct 
current at 115 volts, and has its own tuning 
dial for selecting stations in the low fre- 
quency, or long-wave bands. 


Q 


The converter in use with a standard-band receiver 
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FOR THE RADIO FAN 


This compact set 
gets the most out 


of 


Economizer Lengthens Life 
of Receiver’s Batteries 


CUTTING electric consump- 
tion as much as fifty percent 
when maximum power is not 
required, a lightweight, port- 


batteries 





CLOSED 


Lose able radio receiver incorpo- 


rates an ingenious device 
which can be turned on at 
will to add hours of service 
to the set’s built-in batteries. 
A detachable snap-on cover 
is moved to the back of the 
case when the set is in use. 








“Radio-Newspaper. Set Available As Kit 


WITH all working parts carefully ma- 
chined to insure easy assembly, materials in 
kit form for constructing a ‘“radio-news- 
paper” receiver to attach to your present 
radio have just been marketed by a well- 
known radio manufacturer. When assem- 


—<=~ 


Reading a news bulletin from 
the facsimile receiver. Upper 
right, the set after assembly 


Right, stamped-out, machined 
parts are all supplied ready 
to be put together according 
to the printed instructions 
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bled, the unit is identical in detail with the 
built-up ‘‘radio-newspaper” receiver sold 
commercially. The kit includes a complete 
set of instructions to aid the amateur radio 
builder in assembling the set with the least 
possible trouble. If desired, a special clock 
is furnished which 
can be built into the 
mechanism to turn 
the set on and off to 
coincide with the reg- 
ular scheduled “news- 
paper” broadcasts. In 
addition to the clock, 
a cabinet may be ob- 
tained with the kit. 
Several views of the 
outfit are shown in 
the accompanying il- 
lustrations. 





By 
FRANK TOBIN 


Attractively finished, the portable radio 
shown in use above is designed to fit like a 
tray in the overnight case, ready to be re- 
moved and plugged into an electric outlet 


Note the simplicity of controls and the air- 
plane-luggage fabric covering. How the 
parts are arranged beneath the U-shaped 
chassis is shown in the photograph below 


UI 
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| Fits in Handy Uverni 


ty, the compact four-tube, A.C.-D.C. 

receiver illustrated will appeal to week- 
end travelers who like to take their radio 
entertainment with them, for it is more 
than just an ordinary portable set. Besides 
its own cabinet, it has a neat overnight lug- 
gage carrier into which it slips along with 
your toilet articles and the few apparel 
necessities for a short trip. You can build 
the suitcase and its radio-cabinet ‘‘tray” 
yourself, according to specifications on the 
next page, or have them made up at your 
local luggage shop. 

Although a standard, four-tube, tuned- 
radio-frequency circuit is used, changes 
have been made to increase the set’s effi- 
ciency. Iron-core coils for example, are 
used because of their greater selectivity and 
higher gain; while in the detector stage, one 
of the new “high-mu”’ triodes replaces the 
conventional high-frequency pentode. The 
triode provides better quality and can be 
operated to give a high signal output with- 
out distortion. For the output tube, a new 
beam power pentode, a 25L6, was chosen 
since it can be used without any added re- 
sistors or by-pass condensers, although care 
must be taken to use a cathode resistor of 
proper value. 


Die, ime ec good volume and selectivi- 


30,000 
OHMS 


*— LINE-CORD RESISTOR 


ght Case 


After packing the week-end bag, the receiver is 
set in place and the lid closed down for carrying 


Instead of a filter choke, a 4,500-ohm, 
one-watt resistor is employed to save space 
and keep down the cost. To avoid overheat- 
ing of the resistor, the plate current of the 


All connections for the A.C.-D.C. radio are given in this circuit diagram, while 
the sketches of the tube bases at right show how the tubes should be wired 
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At left, parts mounted on 
top of the chassis, and the 
assembly as it fits inside 
the narrow cabinet. The fin- 
ished set appears above, and 
specifications for the cab- 
inet, case, and chassis below 





25L6 tube is taken directly 


off the cathodes of the 

rectifier. To eliminate any 

possibility of hum due to this arrangement, a 
high-capacity (40-mfd.) electrolytic condenser 
must be used for filtering this part of the 
rectifier circuit. 

A five-inch electrodynamic speaker was 
chosen instead of the usual permanent-magnet 
type, as the former costs less and is more 
sensitive to weak signals. 

In laying out the chassis and cabinet, ar- 
range the parts as shown in the illustrations 
so the receiver will be shallow enough to fit in 
the “tray.’’ The tuning dial and knob harmon- 





ize with the color of the fabric, while brass 
locks and hinges were selected so that they 
would not rust. As the panel of the radio ex- 
tends above the open suitcase, it is a simple 
matter to lift the set in and out. 


LIST OF PARTS 


Five-inch electrodynamic speaker 
Iron-core antenna coil 
Iron-core radio-frequency coil 


Volume control, 20,000 ohm, with switch. 
Line-cord resistor, 200 ohm. 

Resistor, 250 ohm, ‘% watt. 

Resistor, 300 ohm, \™ watt. 

Resistor, 30,000 ohm, ™ watt. 

Resistors (two), 1 meg., % watt. 


Resistor, 4,500 ohm, 1 watt. 

Two-gang tuning condenser, .00036 mfd. } 

Mica condenser, .00025 mfd. | 

Mica condenser, .001 mfd. | 

Tubular electrolytic condenser, 5 and 5 mfd., 25 volt. | 
' 





Electrolytic condenser, 16 mfd., 150 volt. 

Electrolytic condenser, 40 mifd., 150 volt. 

Tubular condensers (two), .01 mfd., 200 volt. 

Tubular condenser, .02 mfd., 200 volt. 

Tubular condenser, .05 mfd., 200 volt. 

Miscellaneous: Four octal sockets; four tubes (6K7 
radio-frequency pentode, 6F5 high-mu triode, 25L6 out- 
put pentode, and 25Z6 rectifier); chassis, wire, etc. 
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Book-Light § 


Radio 


OUNTED on the bracket of a 

book light, this tiny broadcast 
receiver will be found extremely use- 
ful while reading after you’ve gone to 
bed. Earphones, two small batteries, 
aerial, and ground complete the set. 
Instead of the usual radio-frequency 
choke in the plate lead, a 10,000-ohm, 
half-watt resistor is used, while a pad- 
ding condenser with a maximum ca- 
pacity of .0004 mfd. forms the tuning 
condenser. A similar padding conden- 
ser is used as a regeneration control. 
The tuning coil (L.,) is a midget-type 
antenna coil such as used in A.C.-D.C. 
receivers, wound with thirty turns of 
double-silk-covered wire around the 
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Controls are handy as you read with this radio turned on 























lower end. This unit comprises the ticker coil (L.). WV bg _ 10,000 OHMS Ps 
The cabinet is 3%” thick walnut, 1142” by 314” by - 

3%”, glued together and shellacked. Fiber board Bu [ PHONES 
may be nailed on the back, and the unit fastened ( —O 
to the stem of the book lamp with a single bracket. 25 TURNS HYI25 + 
3 3 OHMS) o 
on 45V 
L2 . pO 

atl .0002 
NN MFD. mn 

425 

MMF 15V 






Padding condensers replace the usual-type tun- 
ing condensers. Note cabinet details at right 
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= 
Details of the cir- 
cuit are shown in 
diagram. Its tiny 
1'/2-volt tube uses a 


45-volt ''B' battery 
for plate current 





1 
BOTTOM VIEW 
OF TUBE 
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How can I grease my car, which has 
new-style hydraulic fittings, with a grease 
gun made for the old-style fitting? That 
problem stumped me until I tried putting 
an old-style fitting on the end of the gun 
and then using it in the normal way. The 
bottom of the old fitting makes a perfect 
union over the top of the hydraulic fitting. 

F.S. 








Adjustable for height, this 
homemade stool is handy for 





Hints for the Motorist 
















body and fender repair work 





Mirror and Headlamp 
_Make Shaving Easy 


CAMPERS and automobile tour- 
ists who sometimes have to shave 
at night without adequate lighting 
can save themselves an ordeal by 
attaching a small rear-view mir- 
ror of the inexpensive auxiliary 
type to one of the car headlamps 
by its rubber suction cup. The cor- 
rect position for the mirror is in a 
line between the bulb and the shav- 
er’s eyes, so that the shadow of the 
mirror falls across his eyes and 
allows him tc see, while the head- 
light illuminates his face.—D.S. 


OLD-TYPE 
FITTING 





An old-type fitting is attached to the gun nozzle 


Glove Is Case for Small Tools 


THE SMALL tools that I keep in the dashboard com- 
partment always rattled against each other until I 
hit on the idea of stowing them in the fingers of an 
old leather glove. The glove keeps them together, but 
prevents metal-to-metal contact.—H. J. 


Jack Makes Adjustable Stool 


FoR motorists doing body or fender re- 
pair work, a handy adjustable-height seat 
for use while working can be made from a 
junked screw-type auto jack. Make the 
seat by upholstering a wooden disk. Then 
weld a metal plate to the top of the jack 
and fasten it to the bottom of the disk with 
wood screws. A stool like that pictured at 
the left may be extended so that the seat 
is ten inches from the ground at its lowest 
position and twenty-three inches at its 
highest. Adjusted to the proper height for 
the work in hand, it gives added comfort 
and efficiency. A.M. 
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With the new fast Kodak 
Super-XX Film, you can take 
just as good pictures indoors 
at night as you have taken 
outdoors in the sun 
H™ E’S the place to snap a baby 
when he’s sweetest, a pup when he’s 
cutest, the whole family when they're 
happiest. Use Kodak Super-\ \ — about 
four times as fast as ordinary film—and 
you can get the same clear, brilliant pic- 
tures indoors that you get outdoors. And 


oe ee ati 
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with any camera at all that takes Kodak 
Super-X X Film—even a $1 Baby Brownie. 

All you need besides camera and film 
are two or three Photoflood lamps in 


Kodak Handy Reflectors. (Photoflood 


lamps are inexpensive, and they last long 


enough for you to take dozens of snap- 
shots.) A helpful booklet (illustrated) not 
only gives you the few simple directions 
you ll need, but suggests picture oppor- 
and useful in- 
formation. It’s FREE at your dealer’s ..3 
Eastman Kodak Company, 


Rochester, N. Y. 
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NEEDS ONLY 
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DROPS! 








MOBIL HANDY OIL =< *4 


Home craftsmen praise this ral fe 
light, penetrating oil. It’s non- F | 
gumming—fine for electrical Mobil | 
appliances, sewing and wash- | Handy Oil 


ing machines, bicycles, toys. | &».»»i# 
Use it in your car generator. 


Free wall clip with every can. 
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SMOOTHER, QUIETER! 
Mobil Upperlube, added to gas- 


oline, reaches your engine as a 
vapor. Its special ingredientclings 
to upper cylinders, piston rings 
and valve stems—protects against 
rust and wear; reduces carbon. 
Your engine runs more quietly, powerfully. 


MOBIL UPPERLUBE 


Buy where you buy Mobiloil or Mobilgas 


ate 
lak ery 


MOBILGLOSS - MOBILWAX - MOBIL STOP-LEAK 


MOBIL HANDY Oil - MOBIL RADIATOR FLUSH 
MOBIL WINDOW SPRAY 
MOBIL HYDROTONE - 


- MOBIL UPPERLUBE 
MOBIL SPOT REMOVER NS 

















Reflectors on Tool Box 
Give Safety at Night 


WHILE changing a tire on an unlighted 
road some dark night, you can be sure that 
approaching motorists are warned of your 
presence by fitting out your tool box with 
a few red-glass reflector buttons of the 
type used for road markers and bicycle 
“tail lights.” Fasten a row of them on the 
side of the box, and another row on the top, 
as shown below.—J.M. 





Safety buttons reflect lights of approaching cars 


Paint on Clock’s Hands 
Makes It Easy to Read 


BECAUSE of reflections from its convex 
glass front and its shiny chromium face, 
the dashboard clock on my car was often 
difficult to read without taking my eyes off 
the road for too long a time. To overcome 
this, I painted the tips of the hands a bril- 
liant red.—F..A. 








Painting arrow-type clock hands a brilliant red 
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Replace with a 
Dela ballery 








Take a look at this big new Delco 
battery, and know that from case to 
plates it is the powerhouse it looks! 
It teems with extra power to give you 
fast, positive starting, winter and 
summer—extra capacity to meet the 
demands of lights, radio and acces- 
sories—extra stamina to assure the 


satisfactory performance of all elec- 


MANUFACTURER orf 














trical equipment. In materials and 
workmanship, it is the finest battery 
that Delco-Remy has ever built .. . 
in dependability and long life, it’s as 
fine a battery as you can buy. You 
owe yourself the assurance of driving 
security that this powerful new Delco 
battery provides! Your dealer has one 
to fit your make of car... ask to see it. 


Delleo-Kemy 


DELCO-REMY UNITED DELCO-REMY PRODUCTS AND GENUs 
STARTING, LIGHTING. AND IGNITION INE PARTS ARE AVAILABLE AT UNITED 
KLAXON HORNS + DELCO BATTERIES F SERVICE § MOTORS SERVICE STATIONS EVERY~ 
AUTOMATIC CARBURETOR CONTROLS \Aforors WHERE WHEREVER YOU SEE THIS SIGN 


World's Largest Manufacturer of Automotive Electrical Equipment 
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you Wen” 
ALL-WINTER RADIATOR 
PROTECTION FOR ONLY ‘15°? 


ERE’S the way many car owners do it every 

year! They put in a couple of quarts of Du Pont 
“Zerone”’ early in the season for protection against 
rusting and sudden cold snaps. 

When winter gets down to business, they add 
enough “Zerone” anti-rust anti-freeze to protect to 
lower temperatures. A total of 6 quarts, put in as 
needed, can protect a car with an average size cool- 
ing system (15 quarts) for the entire winter. And 
6 quarts of “Zerone” cost only $1.50! 

You may need a little more or less, depending 
on the condition and capacity of your car radiator 
and the severity of winter in your neighborhood. 
But you can be sure that the unusual efficiency of 
Du Pont “Zerone’”’ will save you real money. 

“Zerone” in a clean 
cooling system prevents 
rust and corrosion, gives 
better dissipation of en- 
gine heat, avoids power 
losses. Put some in to- 
day! It’s only $1.00 a 
gallon, 25¢ a quart. 


Pe ee 
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CURTAIN TOP 
FOLDED OVER _ 


Curtains Cover Windows 
When Car Is Washed 


IN ORDER to prevent water from running 
down inside the doors when an automobile 
is being washed, I have found that it is a 
good idea to fasten pieces of oilcloth or can- 
vas over the windows, as illustrated above. 
The strips are held in place by being 
pinched between the top of the frame and 
the top of the window. Cut the pieces 
slightly larger than the window so that the 
edges will overlap.—C.H. 


BRASS 
PAPER 
RIVETS 


Radiator Winter Front 
Made from Bug Screen 


A FEW simple changes will transform a 
radiator bug screen into a winter front for 
cold-weather use. Cut out a piece of leath- 
erette to the exact outline of the screen, 
and then join the two with paper rivets or 
other fasteners, with the screen facing out. 
Cut holes in the lining to allow for the reg- 
ular screen fasteners to extend through. 
The lining may be folded down part way if 
it is desirable to leave the radiator grille 
partially open.—A.C.N. 
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ONLY 4 THINGS 


CAN HAPPEN TO 


and the Cure for Most Troubles 
Costs only 5c a plug 


DIRT is the most common cause of spark plug 
trouble. 


If the deposit is black, it’s carbon or soot. If it 
is red, white, fused, or blistered, it’s oxide —a 
residue of combustion. 


THE CURE is a thorough cleaning 
(Sc a plug) in the special machine 
developed by AC engineers. You 
will find this machine in service | 
at more than 70,000 Registered | 
AC Cleaning Stations. You can | exnadiiith Wleen 
identify them by this sign. > 
WEAR is next in frequency. It is reasonable to 
expect about 10,000 miles of service from any 
standard make of plug. (Cleaning and adjusting 
are needed, of course, at 4,000-mile intervals.) 


THE CURE is a new plug, or a set of new plugs. 
And you can’t go wrong if those new plugs are 
AC Quality Spark Plugs. 


WRONG GAP is related to wear. 


1 
| 
j 


j 
4 


Vear causes this condition. Sometimes, although 

gaps widen too quickly. This indicates 

he plug in use cools too slowly, or is of 
ong type. 
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ANY SPARK PLUG 


THE CURE for normal wear is gap adjustment 
with the special AC tools with which Registered 
AC Cleaning Stations are equipped. Accuracy is 
assured by a special gauge which conforms to 
the arc of the worn gap. Adjusting is a regular 
part of the AC Cleaning Service. The cure for 
abnormal wear is a new plug of correct type and 
temperature range. Better make it an AC. 


BREAKAGE is the fourth trouble. > 


A broken upper insulator is always the result of 
a blow, as when a wrench slips. A broken lower 
porcelain results from attempting gap adjust- 
ment by bending the center electrode; or from 
use of a plug which cools too slowly or is of 
the wrong type. 


Breakage is very rare. 
THE CURE is a new plug. 
May We Point Out — 


A visit every 4,000 miles to your Registered AC 
Plug Cleaning Station will keep your plugs in 
good condition. Dirt will be removed before it 
can cause serious gas waste, power loss, and 
starting trouble. Gaps will be kept in adjust- 
ment. Wear will be eliminated when it becomes 
pronounced. Breakage will be remedied. 


Plug cleaning is a splendid 5c habit. It will pay 
for itself many times over. 


| 
ad 


The Quality Spark Plug | 
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Amazing values in circu- 
lar saws for your home 
workshop—KEYSTONE 
made by DISSTON! True 
running, long-lived. They 
fit your machine, suit 
your work. Designed for 
fine craftsmanship at low 
cost. Ask your dealer for 
Keystone Home Work- 
shop Circular Saws— 
Made by Disston. 


Trimming inlay pic- 
ture with ‘‘square 
board’’ made of 5/32” 
plywood, with a strip 
to fit table slot clinch- 
tacked to bottom, 
and with cross pieces 
squared to saw. 


Name..-_-- 


Address... 


Cross-cut; Combination 
6" (44 hole) $1.70 
7“ (" hole)... 1.80 
8” (3¢", 56", 4" hole) 2.00 

10“ (58", %" hole) 2.40 

(Rip saws slightly lower) 

Also Hollow Ground, 

$3.00 to $5.00 


to United 
Henry 
, Torento, Canada 


7 pr es apply only 
thers, write 


ston & ns, Ltd 


COUPON! 


Completely revised 
Disston Saw, Tool and 
File Manual. 48 pages, 
contains a number of 
hints like the one above. 
Tells how to choose 
saws; to joint, set and 
sharpen saws; and uses 
of other kinds of tools. 
Many illustrations. 


Heary Disston & Sons, Inc. 
1110 Tacony, Philadelphia 


vne 
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writing to adi 


Tested Shop Plans 
for Making Gifts 


HRISTMAS is less than three months 

away, so now is the time to start 
planning those gifts you intend to make 
yourself. To assist you, POPULAR SCIENCE 
MONTHLY offers a wide variety of projects, 
including attractive pieces of furniture, 
beautiful ship models, toys, radio sets, and 
miscellaneous items. A complete blueprint 
list will be sent free upon receipt of a 
stamped, self-addressed envelope. 

A few of our more popular projects—some 
simple, some elaborate—are listed below. 
All of them have been illustrated in the 
magazine and for the benefit of readers who 
would like to look up those pictures, a refer- 
ence to the date and page of issue is given in 
parentheses after each item. 


FURNITURE 


American End Table (Dec. ’38, p. 


table height of 30” (Feb. ’39, p. 172) 


Early 180), 
361 $ 

Filing Case 
365A 

Mag: azine Rack and Wastebasket to 
36, p. 75), 296A 

Maple Tavern or Long Table, 
by 68” (May ’37, p. 80), 

Modern Tea Wagon and Cabinet into 
Rolls (Apr. '37, p. 83), 313A 

Queen Anne Dressing Table, Stool, 
(Dec. '36, p. 74), 295A 

Six- Footed Coffee Table, 14” high; 
s” (Sept. ’37, p.,103), 327A 

Early Colonial Pine Chest, 32” 

deep, 24” high (Mar. ’37, p. 87), 308A 

Softwood Coffee Table (Nov. ’37, p. 97), oy 

Special Bookcase for holding forty-eight issues of 
opular Science Monthly (Oct. ’38, p. 216) 


Match (Dec. 


colonial; top is 30” 
318A 
Which It 


and Mirror 


top is 14” by 


long, 21” 


MODELS 


Barnegat Lighthouse, 10%” high (Oct. ’36, 1} 
69), 298A . « 

Clipper Ship G 7RE LAT REPUB L Ic 31%” 
(Dec 35, p ), 272-273-274- 2 

© eser Ship SEA WITC H, 9%” hull (Dec. ’33, | 
66) 219 

Coast Guard Patrol Boat of 165 
(July ’36, p. 55), 286-287-R 


(Continued on 


Type, 20%” 


page 230) 


t ertisers. POPULAR SCIENCE 





— for MILDNESS 
fine old 
Kentucky Burley 
aged in wood 


—the FLAVOR 
of pure maple 
sugar for extra 
good taste 
Velvet packs easy in a pipe 
Rolls smooth in a cigarette 
Better tobacco 


for both 


Copyright 1939, LiGcert & Myers ToBacco Co. 
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Blueprints for Gifts 


; ° 29 
Uh (Continued from page 228) 
Confederate Raider ALABAMA, 2114.” hull (Feb. 
38, p. 77), 335-336-337-R 
Elizabethan Galleon REVENGE, 21” hull (Apr. 
a '33, p. 65), 206-207-208-209 


Farragut’s Flagship HARTFORD, 33%” hull 


(Jan. ’34, p. 57), 221-222-R 
Ble) iae ANNOUNCES Fishing Schooner WE’RE CRE f ‘‘Captains 
Courageous,’’ 7%” hull (Oct. ’38, p. 172), 
351-R 


M4 | Harbor Tugboat and Barge, miniature water-line 
reatest ri on ee Ss models 5 3/16” and 7 3/16” long respectively 
(June '36, p. 74), 285 

H.M.S. BOUNTY, 8%” hull (Apr. ’35, p. 68), < 

Liner NORMANDIE, 20%” hull (Oct. ’35, p. 
264-265 

Liner QUEEN MARY, 104%” hull (May ’36, p. 
74), 283 ... ‘ 

Liner PRESIDENT LINCOLN, 144” long (Aug. 
’37, p. 88), 325 

Locomotive, Hudson type, HO gauge, 14” long 
driven by 6-volt motor (Nov. ’37, p. 89), 
329-330-R 

New Bedford Whaleboat, with complete equip- 
ment, 14” hull (Sept. ’37, p. 104), 326-R 

Ocean Freighter, 14” hull (Oct. ’35, p. 57), 271 

Old Naval Cannon, a_ six-pounder in battery, 
period about 1798: gun is 7%” long, model 
over all is 9” by 11%” (Nov. ’38, p. 170), 352 

Privateer SWALLOW, a Baltimore clipper, 3” 
hull (Nov. '34, p. 65), 228-229-230-R 

Revenue Marine Cutter of 1850 JOE LANE, 21” 
over all (Nov. ’39, p. 174), 374 

Trading Schooner, three-masted, 174” hull (Mar. 
’35, p. 68), 252-253 

Yacht NOURMAHAL, 8%” hull (Jan. '36, p. 
61), 276 . sisson 





BOATS 


Cabin Cruiser, 17’ long, weighs 750 lb., for use with 
inboard or outboard motor from 2 to 10 h.p 
(Feb. °39, p. 161), 356-357-358-359-R 

Fisherman’s Outboard Boat, 9’ 3” or 11’ 6” long 
weighs 115 or 160 lb., for motors from 3 to 16 


TT h.p.; can also be rowed (July °38, p. 55) 
Racing Runabout, 13’ stepless hydroplane for out 


o 


board motor, weighs 275 lb. (June ’'35, p 
60), 261-262-R 
Racing Sailboat BLACKCAT, 13’ 4” long, weighs 
| 250 Ib., Marconi rigged (July ’37, p. 71), 321 


322-323-R 
Sport Runabout, 9’ 8” long, weighs 100 Ib., for smal! 
outboard motors (Apr. ’37, p. 71), 309-310-R 
Utility Rowboat, 13’ long, weighs 175 lb.; can also 
be sailed or driven by outboard motor (Aug. 
°34, p. 84), 224-R 


5 MISCELLANEOUS 
W ? 
hat Is It ” How Does It Work ad What | Bed or Armchair Table (Dec. ’37, p. 85), 333A 
° ° Beginner’s Battery Radio (Feb. '39, p. 223), 365A 
New Train Thrills Does It Introduce? Bicycle Trailer (Apr. ’39, p. 161), 367A 
| Cigarette Holder, designed in form of miniature 
three-gun naval turret (Feb. ’37, p. 91), 299A 
NOT IN 40 YEARS has Lionel streaked in with Mexican Patio Furniture for Dolls—-covered- 
thi lectrifyi this! It" id-b wagon couch, roll-around couch, table, and 
anything so hy ecirifying as ist $s a worid-beater cart (Dec. ’38, p. 164), 354A-355A 
for, worldwide, there's nothing like it! No room | Photographic Split-Image Range Finder (June ’'39, 


° . | » 168), 369A 
here, as you can see, to give you all the details — Rowboat Back Rest (July °38, p. 73), B47A 


but, in a new, big, full-color catalog we've told the Turned and Inlaid Bow! and Candlesticks (Feb 
oP "3d 7 307 £ 
whole exciting story. So, oe ee eee 

right now, today, do this... 





a bor mage Ceny of | POPULAR SCIENCE MONTHLY, Dept. 119-B 
eb Guien Heating 353 FOURTH AVENUE, NEW YORK 
Mail the coupon below—and | 

back will come a copy of the Send me the blueprint, or blueprints, 

52-page, thrill-packed Lionel bered as follows: 

Catalog —lickety split! 


I im. inclosing dollars 
Tne Lionel Corporation, Dept. W 
15 East 26th Street, New York, N.Y. Name 


Please send me the new!939 52-page, full-color Lionel 
Catalog. Enclosed is 10c (for postage ond handling). Street 
Nome 
Address 
City Stote 


ewe a aw an ean ae aw ana ae a oe om al 





City and State 





(Please print your name and address very clearl 
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A NEW KIND OF BATTERY 


That Never Drinks Too Much! 


Look for the 


SAFETY-FILL 
VENT 
| Accept No Substitutes 


“ 
SAFETY ral 
’ 


7 
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Willard’s New Safety-Fill 
protects you against “blindfold filling” 


@ Whenever a service man can’t see the level of the battery solution he 
may accidentally over-fill your battery. Such “blindfold filling’ results 
in dangerous corrosion because the excess electrolyte surges up through 
the vents in the top of the battery and attacks the wiring and exposed 
metal parts of the car. 


Now Willard’s famous “‘H-R” battery is built with a new and unique 
construction (called Safety-Fill) that gives positive protection against this 
dangerous over-filling and the corrosion that is bound to follow. 


Built to last 68% longer than the average of 100 other brands—having 
“power-house” performance with tremendous reserve capacity—and now 
equipped with “Safety-Fill’”—the “H-R’ is the battery “buy” of the 
year. Have your Willard Dealer show you this exclusive new battery 
that simply can’t drink too much. 





The WILLARD 


T WEAVY-pDUTY = J tHatao-ruseee | 











STOPS 


DANGEROUS 
CORROSION | 





























To fillthe bat- 
tery, unscrew 
filler-cap as usual. 


Place cap on 
SAFETY -VENT,form- 
ing air lock in 
breather-chamber 


Fill well with water. 

Air lock prevents 

solution rising above 
bottom of well. 


Remove cap from 

SAFETY-VENT and 

solution drops to 
correct level 


It never drinks too mugh! 
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NAME IT...AND I'LL 


New kind 
of cement 


hailed by hobbyists! 


@ “Just the cement I’ve waited for,” say home 
craftsmen, model builders and camera fans. 
Proved by ten years’ industrial use, Casco 
Flexible Cement is now available in handy 
tubes for workshop, home, school and office. 
Bonds a wide variety of surfaces—metal, 
paper, glass, wood, plastics—a new, quicker, 
cleaner way. Forms_a flexible bond that re- 
sists heat, moisture, expansions, even shocks! 
Large tube 25c at Hardware Stores. 


FOR HEAVY DUTY 
WOOD GLUING 


---on furniture, cabinets, boats, 
etc....use Casco Powdered 
Casein Glue. Easy to mix. Used 
cold. Resists moisture, heat and 
rough usage. 10c to 65c at Hard- 
ware, Paint and Lumber Dealers. 





Home Workshop Handbook 


Helps woodworkers from beginner 
to Master Craftsman. Contains a list 
of free andlow-cost booklets offered 
you by leading experts on Tools, 
Finishes, Sharpeners, Cabinet 
Woods and Veneers, Project Plans 
and Workshop Clubs. First book 
& with a// this information. Mail cou- 
‘ . pon now for your copy. 








CASEIN COMPANY OF AMERICA 
350 Madison Ave., Dept. PS-1139 
New York, N. Y. 


Yes, send me your free “Home Workshop Handbook” 





Name 


Address 





Save 2c, stick coupon on penny postcard—— 
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Precision-Shaped Hull 
Contained in Kit 
for “Joe Lane” Model 


OMPLETELY shaped and routed out to 

the. correct deck levels, the hull in our 
construction kit (No. 11S) for making a 
model of the Joe Lane needs little to be done 
to it except the sanding. This makes it pos- 
sible for anyone to complete the model with 
only a few simple tools. 

The Joe Lane was one of the first ships 
constructed for the Revenue Marine, fore- 
runner of the U. S. Coast Guard, and was 
rated as a topsail schooner. When built toa 
scale of 4%” equals 1’, the vessel makes an 
attractive model 21” long and 13” high. 

Our construction kit, shown above, con- 
tains, in addition to the hull, all the neces- 
sary raw materials for masts, spars, deck 

(Continued on page 234) 


Model of destroyer "Preston" built with Kit 25 
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‘ "“YANKEE’—famous 
“ew for Fine Mechanics’ 
“YANKEE” b Sa a also mans 
“Yankee” Handyman 
Handyman No. 2H Tools for Home and Hob- 
Needed in the kit of - byist. New speed, greater 
every hobbyist. ease, handier for you— 
Wanted in every driving screws, boring holes! 
home. Useful to man, “Yankee” Handyman Screw 
woman, boy. “It Driver No. 133H—with 
Ratchets!” Makes f Spring in Handle, $1.25, is 
easy work of driving ideal drill. No. 33H, without 
or drawing small spring in handle, only $1.00. 
screws. Simply set ) To bore holes for screws, 
for right or left countersink, etc., with either 
ratchet. Then just No. 133H or No. 33H, buy 
move handle to i these Yankee” Accessories. 


and fro. You get Sold separately, or in Pak: 
genuine “Yankee 


quality for only Ee ; 
Twenty-Five Cents. “Yankee” Chuck and 3 Drills 
Le h 446" r) Set, 39c ec 
ength 446 ———| Z \ To change No. 


Hr ; ; Th, 133Hor No. 33H 
Look For “Yankee” Drill 5/64 ‘ > * into a drill, re- 


" é pes EY move screw 
Yankee’ Handyman £ 


“Yankee”’ Drill 7/64” Ja driver blade. 


Displays At Dealers J% Bi carl Sa 


— “Yankee” Drill 9/64” 4 iy’ : eee 
Amazing / { nsert ankee 


; “A Chuck-and-Drillin 
Values j ry place of blade. You 


a 


a . then are ready to 
“Yankee” Countersink ip bore small holes. 
Each 25 f f 


Cc 
//-—— INTRODUCTORY COUPON —— 


“Yankee” 542” Blade for small screws 4 7/ ‘North Bros. Mfg. Co., Philadelphia, U. S$. A. 
Each 12c 


‘ If dealer cannot supply you, enclose Money 
—_ Order for delivery postpaid of “Yankee” Handy- 
Accessory "=" Complete Set / man Tools, as checked: 
Pak 


a Accessories (] No. 133H Spiral Driver. Spring in Handle. 
No. 330H On Card,75e. / One blade, 14” sssonsvns 
/ (No. 33H Spiral Driver, One blade, 4” 
/ ] No. 330H Accessory Pak Complete . -75 
( C No. 2H Screw Driver—“‘It Ratchets” 








| Name 
| 
Ji 


Address 
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$495 By mail, 
postage 
New gas model that flies swiftly to high 20c 


altitudes ... soars long and glides tolevel ¢*?ra 


landings. Build one and be in line for BIG CASH 
PRIZES to be offered contest winners using Megow 
models. 3-unit construction .. . quick-detachable wing 
and tail sections fly off undamaged in collision, and 
give easy access to ignition unit. Quickly built 
fuselage. 6 ft. wingspan. 8 oz. wing loading. Uses 
any 1/5 h.p. motor. The best-performing, most 


beautiful model airplane you ever saw. 


KORDA’S WAKEFIELD 
INTERNATIONAL CHAMPION 


With a flight record of 43 minutes 
and 29 seconds, this supreme 
rubber-powered model won not 
only the famous $500 Wakefield 
trophy but the all-time world’s 
record. Kit, manufactured ex- 
clusively by Megow's, contains 
not only all necessary materials but Korda's official! plan. 
$1.00 at your dealer's or by mail, 10c extra for postage. 


SHIP MODELS 


Authentic, romantic, historical and 
modern types. MAYFLOWER, shown 
here, length 171 in., printed deck- 
piece construction with carved hull. 
Complete plans and all materials, 
$3.00 plus 15¢ for postage. Many 
other famous models, all popular 
sizes and prices, shown in new 
catalog. Ready-made parts and 
supplies. 


HO-GAUGE FREIGHT CAR KITS 50c 


Each a scale model, realistic, accurate and colorful. Kit com- 

plete with trucks, brake cylinders and wheels. Wheels insu- 

tated for 2-rail operation. Couplers automatic. Gondola, 
hopper, tank and refrigerator cars 
and cabooses. 50c each. By mcil, 10c 
postage. 





New Construction Kit 
(Continued from page 232) 


=, ~ ae 


SS 
ee 


Lu V is for making 
this clipper model 


fittings, and rigging, and the following fin- 
ished parts: blocks, bullseyes, deadeyes, be- 
laying pins, capstan, steering wheel, pad 
eyes, anchors, and hawse lips. Full size 
drawings are, of course, included. The price 
is only $7.00 (25 cents additional west of the 
Mississippi River and in Canada). 

Many other decorative ship models can 
be made with our kits. For those wanting 
elaborate clipper ships, there are the Sov- 
ereign of the Seas (Kit V, $4.957) and the 
Great Republic (Kit 4S, $8.40*). The first is 
26” long over all and the latter is 42” long. 
Admirers of war vessels will like the battle- 
ship U. S. S. Texas (Kit E, $7.45*) and the 
U. S. Navy destroyer Preston (Kit 28, 
$5.95*). The battleship is 3’ long and the 
destroyer is 3114” long. 

A complete list of our kits appeared on 
page 216 of the October issue. An illustrated 
leaflet describing the kits will be sent free 
upon receipt of a large, self-addressed, and 
stamped envelope. 

Note: If you live west of the Mississippi River or in 


Canada, add 50 cents to prices marked with an asterisk 
(*) and 25 cents to prices marked with a dagger (fT). 





Popular Science Monthly, Dept. 119A 
353 Fourth Avenue, New York, N. Y. 
Please send me C. O. D. Kit 


I will pay the postman the price shown above 
plus a few cents postage in full payment. (Ca 
nadian orders cannot be sent C. O. D.). 


Name 
Address 


City..... State..... 
(Please print your name and address very clearly) 
If you prefer to send your remittance with this 

order, you save the C.O.D. charge. Remit by 

money order, check, or registered mail. This 


offer is made only in the United States and 








Canada. Also see note above. 
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THE NEW 1940 HARLEY-DAVIDSONS 


Fut "“Yps/ 


Te great new 1940 Harley-Davidson 








= Motorcycles assure you more pleas- 
ure from every new, advanced feature. 
; Sensational beauty! . . . Rugged dependability ! 
dt Zooming power to whiz you along the highways 
Ge ,, with other thrill-loving riders. There's always 
- fin- , q , something doing — exciting events — gypsy tours, 
, be- <i, ta 1 aL tourist trophy races, hillclimbs, rallies — yes, and 
nad : ' ‘ & +4\\ JBN new distant places to reach quickly and economic- 
sine ies i. fh =| ASA ally — to see and explore. 
price % : . By See your Harley-Davidson dealer today! Learn why 
f the a S q ¥ : two out of every three motorcycles on the road are 
. Harley-Davidsons. See the 1940 models with their 
can “Sie io ‘ \\ smart, streamlined styling — appealing new color 
ating oF ae scheme — beautiful color options — lower prices. 
Sov- “4 ie Ask your dealer about his Easy Pay Plans. 
i the ; | * 
st is * ' ‘ ie HARLEY-DAVIDSON MOTOR COMPANY 
long * 2 Be Dept. PS MILWAUKEE, WISCONSIN 
g. 
ittle- 
i the — This big 24-page 
, 25, magazine filled with pic- 
i the tures and stories of exciting 
motorcycle events. 
d on 
rated 
free 
, and 
or in 
sterisk 
r (ft). 
—T 
: q~! Lai : 
= SEND COUPON 
C: 
HARLEY-DAVIDSON MOTOR CO. 
Dept. PS, Milwaukee, Wisconsin 
Send FREE copy of “ENTHUSIAST” motorcycling 
magazine and literature on your new 1940 models. 
Stamp is enclosed for mailing cost. 
y) 
- : Name 
This 
and 
Address 
— 
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Curled prints are slight- 
ly moistened on the back, 
placed between blotters, 
and put under pressure 
inthe press as at the right 











DETAIL OF 
SCREW FITTING 


Construction of press. At right, 
one end of bench screw is filed 
so a washer may be slipped on 


PIN THROUGH SCREW 


a 


Photographic 
PRESS 


BUILT BY USING 
VISE SCREW 


and two crosspieces at the ends. Small 
blocks are fastened to the ends of the 
upper platen to act as keys. 

The threaded nut of the bench screw 
is fitted into the crossbar at the top of 
the frame by boring a hole, tapering 
the hole, and cutting a keyway. The 
end of the bench screw is filed down so 
that a large iron washer can be slipped 
on. The washer should have three 








EAVY iron presses for flattening photo- 
4 graphic prints are expensive, but a sub- 

stantia! wooden press can be made at 
low cost. All the 114” thick oak used for the 
press illustrated was salvaged from old furni- 
ture, and the only expense was less than a 
dollar for the carpenter’s vise screw. 

The joints and keyways in the two end 
pieces are cut on a circular saw. Large flat- 
head wood screws are used to assemble the 
frame. The bottom platen is made up of 
several pieces and attached to the frame with 
screws from underneath. The upper platen is 
also made up of several pieces, which are held 
together by a wood brace down the middle 
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countersunk holes drilled through it 
previously, as shown. Attach the washer to 
the screw by drilling two holes through the 
end of the screw at right angles to each other 
and separated by the thickness of the washer. 
Steel pins driven through the holes will hold 
the washer on the screw, yet permit it to ro- 
tate freely. Fasten the washer to the cross 
brace on the top of the upper platen with 
three flathead wood screws. Finish the press 
by applying a suitable wood stain and then 
varnishing. 

The curled prints are slightly moistened on 
the back, placed between blotters, and put 
under pressure between the platens of the 
press.—FRANK MCCARTY. 
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FREEV 
40 page book @ 


Send at once for a FREE copy of a Sy 
time-money saving catalog. In it is s 
everything you need in photography. 4 

All the nationally advertised cameras, 

a complete line Of up-to-date equip- 

ment. 40 oe to guide you! You'll 7 

save time because now you can order 

at home. You'll save money, too—the 

prices are attractive — in many cases, 

savings will surprise you! Write today 

for FREE copy Catalog No. 77. 














LAFAYETTE CAMERA DIVISION 
Nadio Wire Television lnc. 
Dept. IL? — 100 Sixth Ave., New York, N. Y. 








Save Money on Cameras 


sending for the outstanding list of camera bargains ever 
published . . . write for the latest 


BASS BARGAINGRAMS 


ting thousands of values. Separate completely illustrated 
k on either Still or Movie equipment. Write for either or 


th . . state prefer- 
e. Mention this ad. CAMERA CO. 
Dept. PS 679 W. MADISON ST 
nm CHICAGO. ILL. 


CAMERA BOOK 














Piustretes latest methods in Photography and 

Movie Making, for fun and profits. Offers 
at. of amazing money-saving bargains in 
still and movie Cameras nses, Films, etc. 
Used equipment ac ag wd in Gade. Satisfaction 
guaranteed or money 10-da aie 


privilege. wa re FOR FR PREE E BARGAI N BOOK 
230 Ss. Wabash Dept. K-18 Chicago, U.S. A. 


le" CAPTURE THE COLOR OF LIFE! 
. YOUR OWN MOVIES! ONLY 10c A DAY! 


N ATION. ALL ¥ AD*E RTISED 8MM and 16MM Movie camerae, 
rojector ne, business, church, school, club. MONEY 
AC K 10 DAY "TRIAL Paym ante alow 08 10c A DAY. Satisfied 

customers throughout the world. FREE details. WRITE TODAY. 


Don Elder's Home Movies, Dept. K-11, 739 Boyisten St., Boston, Mass. 


Y, ON BU LK MOVIE FILM wry pause 
buy film in bulk, load your own! 100 F ,.. a + 
-Smmrolis, incleding © DaYLiGnT. LEADERS $1.75 
Without Gaytignt leaders. OF 400 m, measured and notched 
in 100 ft gths $4. 00 io6t. 1.15 Allorde rs filled promptly. Films sent 
tb wt c mae c wae s with orde r.G U — 3 TEED Professional PROCES ie 

ible. 8 mm—50c. Send for FREE! 
ae P S-1, 188 W. Rando Iph St., € icnan. 


Make See 3 in Spare Time 


a representative of Popular ot Monthly. Taking 

s riptions at the new low price is easy. And you can 

rr good money at it. Write for particulars to Popular 

7 it — Monthly, Circulation Manager, 353 Fourth Avenue, 
e\ ‘ork, 
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BUILD YOUR OWN 
RAILROADS 


| 4: Lole) 


TELLS ABOUT NEW 
THRILLING HOBBY! 


The fun of creating and building a 
model railroad system and the ex 
of operating it are two 
rasons why you should get 
on this fascinating new 
t away! S 

ch tella why you 
it and explains how easy it is to get 
started. A 75c car plan drawing is in- 
cluded free— write for yours today! 


SCALE-MODELS, INC. 
1520S0.Wabash Ave. ,Chicago.1II, 








SAVE ! 
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LD 1000 Second 
Candid Under 


— 
Tricor Deep-Focus £3.5 Lens 
Photoflash Synchronizer Built-In 
Automatic Film Transport 


Here’s the only completely All-American Made 
camera that gives you the speed, the performance 
and the prize- winning results you’d expect only 
from the most expensive foreign makes! Think of 
halting a 200-mile-per-hour racing automobile! 4 
shutter with 1-1000th-of-a-second speed gets it — true, 
sharp, clear! Think of taking perfect nighttime shots 
—indoors or out! The built-in photoflash synchronizer 
switch makes it easy! Think of cutting your negative 
costs in half! The most economical UniveX 35 mm. 
film makes it possible! 

No longer need you envy those who own expen- 


CHECK THESE | sive foreign-made speed 
i 





‘cameras. See the amaz- 

FEATURES! |} ing UniveX Mercury 

All-metal focal plane shutter! today! Many dealers 

| offer convenient, easy- 

| payment terms. Or 

| send coupon for FREE 
| illustrated booklet! 


ACTION SHOTS 
AT NIGHT! 


Built-in optical view-finder! 


Automatic film transport — 
double exposures impossible! 


Interchangeable lens equipment! 


Helical focusing mount; gradu- 
ations from 1'/2 ft. to infinity! 


Range finder mounting! 
Automatic exposure calculator! 


Quick-action simplified controls! | 





Uses new ultra-speed, inexpen- 
| sive 35 mm. film! 

BACKED BY 
L __WRITTEN GUARANTEE! 
Universal Camera Corp. 
Dept. M-4, New York City. 
Please send me illustrated booklets describing in detail 
the many features of the new UniveX Mercury Super- 
Speed Camera. 
Name 
Address 
City 


be enema on 


UNIVEX 























Miesh Quite ( 


THE CAMERA THAT KNOWS NO LIMITATIONS! 





Make your Movies in 


Natural Colors with the 8mm 


KEYSTONE 


F3.5 Lens 


$96°° 


THE Keystone K8 is one of the smallest movie 
cameras in the world, being small enough to 
slip in the pocket of your coat. 


K8 Movie Camera, 


It's accurate and economical and simple to 
load. There are no sprockets, loops or compli- 
cations of any kind. 


Can be used for color pictures as well as black 
and white. Takes either single or double width 
8MM film. 


F3.5 lens interchangeable with fast or telephoto 
lenses—3 speeds, direct vision finder, built-in 
exposure chart and many other advantages. 


Trade In Your Old Camera @ Mail Orders Filled @ Write Dept. P. K. E. 


WILLOUGHBYS 


World's Largest Exclusive Camera Supply House 


110 West 32d Street New York 





NEW BARGAIN BOOK 


WeoDWORKERS 


' pi rw 
with weeds need it. Rena 14 amp or c« 


ALBERT CONSTANTINE AND SON, INC. 
793 A East 135th St. New York, N. Y. 


The Craftsman’s Headquarters for Fine Woods 


NEW FASCINATING HOBBY 


LITA ENS IT OS 


for FUN and PROFIT 


jot PAGE ILLUSTRATED BOOK SHOWS 
HOW TO MAKE 41 BEAUTIFUL PROJECTS 
your ~ are he 
tful, 
Moto- “pain si 
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a su Postpaid. 





and pay postman 
balance plus postage. Money promptly refunded 
if not delighted after i i 


DREMEL MFG. CO., DEPT. K129-L, RACINE, WIS. 
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Cloth Strainer on Faucet 
Protects Photographs 


A SMALL cloth sack 
attached to a fauce 
as illustrated wil 
strain rust and othe 
particles from wate 
to be used in prepar- 
ing photographic so- 
lutions or washing 
negatives and prints. 
Italso reduces 
splashing. Any close- 
woven cloth through 
which water will 
flow may be used. 
Hem a rubber band 
around the open end 
to hold it on the fau- 
cet.—W. E. B. 


Acid Stop Bath Tested 
with Litmus Paper 


IN PROCESSING prints, many photogra- 
phers use an acid short-stop bath, but this 
loses its efficiency after a number of prints 
have been dipped in it without giving any 
indication of its diminished strength. A test 
may easily be made, however, by inserting 
a strip of blue litmus paper. If the paper 
turns red, the bath is still fit to use. As the 
bath loses its efficiency, the litmus paper 
will turn lighter shades of red until finally 
there is no change in the paper at all. A 
fresh short-stop bath should be prepared 
long before this happens.—E. S. 


Chamois Case Protects 
Set of Lens Filters 


CAMERA filters may be protected and kept 
free from dust and scratches in a case made 
by folding and stitching a piece of chamois 
skin as shown. Before a filter is removed 
for use, any lint that may have collected 
on it can be removed by giving it a slight 
rub between the fingers while still in the 
case.—SIDNEY R. BAYNE, 


POPULAR SCIENCE 
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eW Delta Shaper 


NCORPORATING 
ANY NEW FEATURES 


again Delta announces a big step for- 
| power tool design—a basically im- 


ugh | shaper built to the same high stand- 
will , ‘ 

al is that characterize al] Delta Machines. 
and (ere is a powerful, smooth-running, accurate 


end ol that gives you heavier, faster cuts than 
au- eordinary light shaper. It will shape, form 
ld any form of work from the smallest 

iidings to heavy production work. 


of its new features are: 1. Large Husky 
; 2. Exceptionally Big Table; 3. Long 
and Spindle Travel; 4. Large Sealed- 
Bearings; 5. Powerful V-Belt Drive; 
rchangeable Spindles; 7. Fully Adjust- 
ice; 8. Strong, Welded Cabinet. 
man interested in power tools 
get the full details on this 
ible machine. 


\N 


Crtalog / 


The latest Delta 1940 Catalog gives you full information 
on the complete Delta line of low cost tools for home 
shops, small shops and industry. (Also send for new 
Project Book No. 6 crowded with new and “out of the 
ordinary”’ things to make. Has scores of diagrams, photo- 
graphs and working drawings. Send 10c with coupon for 
Delta Project Book No. 6 and Delta Catalog.) 


Deita Manufacturing Company, Dept. B1139 
600-634 E. Vienna Ave., Milwaukee, Wis. 


I enclose 10c for new Delta Project Book No. 6 and new 1940 
Delta Catalog of Power Tools. 


= 4’ Heo e se eee ee eee ees ee eeeeeeesreseseseseses . 
low Cost 
delta Grinder and Buffing Head 


wheels, easily removable cast iron 


istable tool rests and a quality here- ' po ae 

und in low-cost grinders. May be 0 
back or bottom. New Delta Buffing LJ a 
ee ee at ee 600-634 E. Vienna Avenue 
minated. Has ‘2 ireads so tha 

rd attachmentscan be used, such as i MILWAUKEE, WIS. 


els, wire brushes and chucks. 


Address 
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STANLEY PLANES 


The Choice of All Woodworkers 


For over 70 years, Stanley “Bailey” 
Planes have been a Number One tool in 
the tool kits of woodworkers everywhere. 

Today there is a Stanley Plane for every 
conceivable purpose from simple 
smoothing to elaborate decorative cuts. To 
give you an idea of the variety of planes 
available from Stanley — there are 121 dif- 
ferent ones described in Stanley Tool Cat- 
alog No. 34. Send for a copy of this catalog. 


Two Leaders in Their Class 





No. 5 Stanley “Bailey” Jack Plane. The most 
popular plane in the world. 14” long — cutter 2” 
wide. There are ten other sizes of this plane. 


ST 
No. 118 Stanley Block yo. \ % 
Plane. Companion to () 


the famous No. 5 Jack 
Plane. All steel parts 
make it practically un- 
breakable. Minimum 


number of parts. Low- \ oa 
est cutting angle. Go STANLEY 


Trade Mark 


STANLEY TOOLS 


Division of The Stanley Works, 106 Elm St., New Britain, Conn. 


THE TOOL BOX OF THE WORLD 


= 


to your hardware store. 


e mention PopULAR SCIENCE MONTHLY when writing to advertisers. 








Gus Solves A Stinger 
(Continued from page 152) 


she had started home, and then remembered 
that she had to go to her aunt’s house, in 
the other direction; that she had tried to 
turn around and had stalled her engine, and 
that she couldn’t get it started again. 

“*Hop out, Miss,’ I told her, ‘and let me 
have a try at it.’ 

“She got out and I got in. When I stepped 
on the starter the engine took off, but it ran 
in a weak, sputtering sort of way, and every 
time I put the car in gear and speeded up 
the engine to try to pull the rear wheels 
out of the ditch, it went dead on me. After 
I had tried four or five times the car was 
full of black smoke that had me coughing 
and made my eyes water, and some of the 
young fellows who were standing around 
were beginning to grin and wisecrack. 

“T hated like the dickens to admit that I 
couldn’t get that car started, but I was just 
about to give it up and ask some of the 
crowd to help me push it out of the road 
when that black smoke gave me an idea. 
When I got out and took a look at the rear 
end I was sure that I was right. The ex- 
haust pipe was low-hung and it stuck out 
several inches beyond the back of the car, 
and it was right up against the outer bank 
of the ditch. 

“I got some fellows to push the car until 
the rear wheels were part way out of the 
ditch, and blocked them with a couple of 
rocks. Then I took a look at the exhaust 
pipe, and knew that I had guessed right. 
When the rear wheels had rolled down into 
the ditch the end of the pipe had bitten into 
the bank and cut itself a nice, close-fitting 
plug of sticky clay. I suppose the gaskets 
were loose enough to allow enough of the 
exhaust to escape for the engine to idle 
weakly, but as soon as you gave her the 
gas the back pressure built up and killed it. 
As soon as I had cleaned out the exhaust 
pipe, it ran all right.” 

“Nice going, Jerry,’’ put in Gus, approv- 
ingly. ““You should have been a mechanic. ..”’ 

“That reminds me—”’’ interrupted Jack 
Simpson. But Gus Wilson was pointing an 
accusing forefinger at the shop clock. 

“That clock reminds me,” he said, “that 
it’s a quarter past twelve! I don’t want to 
seem inhospitable, gentlemen, but these 
lights are going out in exactly two minutes. 
And fifteen minutes after they go out I’m 
going to be home and in bed!”’ 

“That’s another of your bright ideas,” 
George Knowles said, getting up and 
stretching. 

“I’m chock-full of them!’’ Gus admitted. 
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Converting a Photo Tray 
into a Print Washer 


PHOTOGRAPHIC 
prints may be 
washed efficiently in 
an ordinary develop- 
ing tray if a sheet of 
glass is fastened to 
one edge, as shown. 
The glass, which 
should incline to the 
bottom of the tray 
at an angle of about 
45 deg., may be held 
in place with two 
spring clothespins. 
Adjust the tray so 
that the water falls 
on the glass, thus 
setting up a current 
across the bottom. 
Films should be washed in running water 
from fifteen to thirty minutes, depending 
n the frequency with which the water is 
renewed in a tray or tank. Double-weight 
papers require to be washed in running 
water for one hour, or by transferring them 
twelve times from one tray of fresh water 
to another. Each time the prints should be 
in the fresh water for five minutes. 


let 
Si ngle- -weight papers require only one half 
that time. 


Foolproof Way to Mount 
Film-Drying Clips 


SPRING wooden 
clothespins are fre- 
quently used to hold 
negatives while dry- 
ing, but the drying 
assembly illustrated 
is a somewhat novel 
adaptation of the 
idea. Holes are 
drilled through the 
pins above the 
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amazing 7 tbe () 
Hi-Fi © ame 





The thrill of a lifetime waits for you. Think 
of building—by yourselfi—a modern 7 tube high 
fidelity radio receiver. It's easy! And you save 
real money. All the tools you need are screw- 
driver, soldering iron and pliers. Instructions are 
furnished. These are complete and easily under- 
standable. Even the inexperienced can assem- 
ble this receiver without difficulty. 


The fun of building it is even topped by the 
years of listening enjoyment ahead for you. For 
when the job is done, you've a radio you can 
be proud of, count on for excellent results. The 
TRF circuit used is similar to that used in this 
year’s high fidelity, high priced receivers. Ex- 
cellent tone quality is assured. Of the seven 
tubes employed, four are the new single ended 
type—highly efficient and very simple to use. 
Assembly is further simplified by grouping most 
of the by-pass condensers within a single case. 
Construction kit includes all necessary parts, 
plus pictorial, schematic and wiring layout. 
It's a lot of fun and excitement. Shpg. wt. 16 lbs. 
R20359—Complete kit of parts, % 95 
less speaker, tubes and cabinet. i) 

(Add postage) 


ECM 4, UM wend Vhs now 
Vag ER na Ly 


For outstanding values in new 

1940 radios, old and new parts, 

tubes, ham apparatus and 

public address equipment. 188 

— pages. All the nationally ad- 

vertised names. Send for FREE copy at once. 

Save money on everything you buy. Tear off 
and mail this coupon. Do it now! 


Hadio Wire Television lace. 


formerly WHOLESALE RADIO SERVICE, INC. 





NEW YORK, N. Y. . CHICAGO, ILL. ATLANTA, GA. 


stiff wire obtained 
110 Federal St. 542 E. Fordhom Rd. 24 Central Ave. 90-08 166th St. 
pieces of tubing may 2 Dept.. 9LA9 —100 Sixth Avenue, New York, N. Y. 
Please Rush my Hi-Fi Receiver. 
‘ eee i Tainan thoi dhsaitbulaiactedalabiia ahaa ica 
ened into a hook. The principal advan- 
ung without disturbing others on the E city 


springs so that they 
can be threaded on 100 SIXTH AVENUE ® 901 W.JACKSON BLVD, © 265 PEACHTREE ST. 
BOSTON, MASS. © BRONX, N. Y. © NEWARK, N, J. © JAMAICA, L. I. 
from a clothes hang- 
SSS A A ME A US SR 
er. Beads or short Hadio Wire Television Ine. Fry 
ised to hold the pins apart. The free piercer 8 ane C 
; of the wire are then bent around and 
of this device is that the clothespins B a sdrese 
ig sideways, which enables negatives to i 
S. J. GANCHER. | |} PASTE COUPON ON PENNY POSTCARD TIT] | 
advertisers. 241 
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GENERATES OWN “JUICE” 


NO MORE BATTERIES TO BUY—A never-failing Eternal 
SUPP Ro of erent with brilliant, continuous light. The 
F always there anytime—any where—today, 
"to morrow or ten years hence. Battery failures 
now banished forever. A gentile press gives a 
continuous light of brilliant. 'duration- Plenty 

of power—plenty of reserve. 


REPAYS ITS COST MANY TIMES. Ideal for 

Autos Boats, Airplanes, Homes,Camping, Fish- 

in andalle emergencies. A quality product made 
inU_S . sturdily built me tne designed. 

Bake wy Case—Chrome trimm 

Get yours TO-DAY on our M( INE Y-BACK trial. 


Genera: Electric 


Magnet Postpaid anywhere—$2.25 each 





PARKER MFG. CO., 2026 N. Clark St., Chicago, Ill. 
} Send C.O.D. I will pay Postman $2.25 plus few cents postage. 
[ lL enclose $2.25 send Parker Lite postage prepaid. 





BUILD A BOAT BY THE 

WELCH SYSTEM. It’s inexpen- 

sive; interesting and profitable. 

- Everything for building, equip- 

ping or repairing boats. USE 

WELCH READY CUT PARTS. 

Send 10c for catalog showing 

boats of many types; boat hard- 

ware; propellers; Marine paints; Sails; Boat finishing 
Materials and WELCH WHITE CAP MARINE MOTORS. 


WELCH BOAT CO., STATION K-9, MILWAUKEE, WISCONSIN 














“BETTER RESULTS 
: WITH GLUE” 


Send post card for booklet, “Better Re- 
sults with Glue,” containing many useful 
hints about mending, model making and 
home workshopjobs. Address: McCormick 
Sales Co., 404 Light St., Baltimore, Md. 
at hardware, aug and 10c stores; 
also in cans from | Ya-pint tol gallon 


Get more out of life. Make things with 
our easy working plans. 75 new, 
intriguing projects for the home, 
gifts or to sell—models of ships, 

planes, houses; engraved 
glassware, trays, mirrors; 
statuettes, book ends, , 
etc. Portfolio of 12 ¢ 
plans, 25c. 


4 TOOL OF 100! USES | 


A tool shop and power house 10 
in one. Plugs in any electric oays 
socket. Grinds, drills, pol- a TRIAL 
ishes, cuts, carves, routs, saws, sands, 
sharpens, engraves, all materials. 
Write for FREE 64-page catalog. 
Shows Handees $10.75 up. 


CHICAGO WHEEL & MFG. CO. 
115 S. Aberdeen St. 
Dept.PS Chicago, Ill. 








Chemical Engineering 


for Home Experimenters 
(Continued from page 209) 


be just about at the proper temperature of 
145 degrees C. If the aspirin starts to 
solidify toward the inside of the can, in- 
crease the heat; if it tends to flow from the 
open end of the glass tube, lower the flame. 

Rotate the kiln by the crank handle, while 
you continue heating, for half an hour or so. 
You need not revolve the can continuously; 
just a turn now and then is sufficient to ex- 
pose fresh portions of the mineral to the hot 
surface of the can, until the desired plaster- 
of-Paris product is obtained. 

From a rocky white mineral called with- 
erite, you can prepare glistening white 
crystals that will serve you in many of your 
home-laboratory experiments. This mineral, 
not at all uncommon, consists largely of 
barium carbonate. By dissolving it in hydro- 
chloric acid, you can obtain barium chloride, 
for which you will find frequent use. 

Place the powdered mineral in a beaker 
and add its own volume of diluted hydro- 
chloric acid (made by mixing one part of 
strong hydrochloric acid, by volume, with 
two or three parts of water). Carbon dioxide 
gas escapes and the mineral partially dis- 
solves. It will not dissolve entirely, since it 
undoubtedly will contain considerable quartz 
rock. 

Warm the solution gently and add several 
grams (or a teaspoonful) more of the 
powdered mineral. If the powder effer- 
vesces, not all of the acid has yet been used 
up in converting the carbonate to the 
chloride. Make fresh additions of the pow- 
dered mineral until they are no longer acted 
upon, showing that the solution may be 
considered free of acid. 

If you were to stop at this point, filtering 
the liquid and letting it crystallize, the 
crystals of barium chloride would be colored 
a rusty brown by iron impurities. There- 
fore further treatment of the beakerful of 
liquid is first required. 

Passing chlorine gas through the liquid, 
before obtaining the crystals from it, will 
dispose of the iron. This should be done out- 
doors. Fit a small flask with a one-hole 
cork, carrying a piece of glass tubing that 
dips into the liquid in the beaker. Place in 
the flask a small amount of potassium per- 
manganate crystals, or a spoonful of bleach- 
ing powder or of liquid laundry bleach 
(sodium hypochlorite). Potassium per- 
manganate will work best. Now add to the 
flask about half a fluid ounce of strong 
hydrochloric acid. Chlorine gas will be 

(Continued on page 244) 
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Stop Strips and Linoleum 
Improve a Bookcase 


BOOKS, especially large volumes in sets 
such as encyclopedias, often fit between the 
shelves so snugly that it is difficult to re- 
move any one of them. A simple remedy is 
to fasten a strip of wood about 1%” thick 
along the top of each shelf at the back to 
serve as a stop. The books are placed on 
the shelves with their lower edges against 
the strips. When a volume is to be re- 
moved, the two books flanking it are pressed 
at the top to make them tilt back so that 
the desired book can be grasped with the 
fingers and drawn out. 

An additional improvement is to lay lin- 
ey oleum on the shelves 

= eT in front of the stop 
strips. This provides 
a smooth surface 
over which the books 
slide with little ef- 
fort, and it also ele- 
vates the volumes so 
that the backs are 
not damaged by rub- 
bing on the shelves. 
Linoleum also can be 
The shelf is faced with Used to cover the 
linoleum and a wooden Stop strips if de- 
stop placed at the rear sired.i—W. E. B. 











Worn Water Faucet Repaired 
by Drilling and Grinding 


To REPAIR a water faucet, the seat of 
Which had become so deeply grooved that it 
leaked continually, I took the tap apart and 
drilled out the grooves with a 5%” drill. This 
left the seat so rough that it would soon 
spol the rubber washer, so I ground it 
smooth with valve-grinding compound ap- 
plie on the head of a 214” by 14” carriage 
bolt. The bolt was turned by gripping the 

led end in the chuck of a breast drill. 
iis method I avoided having to buy a 
seat reamer.—RUSSELL C. FRITH. 
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SHORT CUTS FOR THE 
HOME CRAFTSMAN 











How to sand a 
mitre cut on a 
circular saw! 


e The smoothing by hand of the end 
grain of wood, particularly small 
blocks of hardwood, is a problem. 
But this difficulty can be overcome 
easily if you own a circular saw. 
Simply take an old saw blade ... 
grind off the teeth... cover* one 
side with a coarse grit Aloxite Brand 
Aluminum Oxide Disc, the other 
with a fine-grit disc .. . and Presto! 
you have a highly efficient sanding 
machine. You can use such a disc 
sander not only for sanding mitre 
cuts, but in dozens of other ways 
that will save your time and make 
your work easier and more pleasant. 


Ask your hardware dealer or mill supply 
house to show you the complete line of 
Carborundum-made coated abrasives, 
stones, grinding wheels and other abrasive 
products for the home craftsman. Also send 
us 20¢ coin or stamps for sharpening stone 
and valuable illustrated manual on how 

brasive products 
am time oe help CAR BORY NDUM 
you do better work. 


*Use Carborundum Brand Disc Cement. 


THE CARBORUNDUM COMPANY 


REG. U. S$. PAT. OFF. 

Niagara Fails, N. Y. 
Sales Offices and Warehouses in New York, Chicago, Philadelphia, 
Detroit, Cleveland, Boston, Pittsburgh, Cincinnati, Grand Rapids 


[ Carborundum and Aloxite are registered) 
» trade-marks of The Carborundum Company 








iiinic SCIENTIST, Chemical Engineering 
AMAZES His DAD, for Home Experimenters 


| THERE YOU ARE a0! i LY oe ie te (Continued from page 242) 


Zs 
THAT LL KEEP FROST f A sm generated, and should be allowed to bubble 
FROM FORMING ON “&% = for about half a minute through the beaker- 
THE WINDSHIELD. JY ful of barium chloride solution and quartz 
y residue. The result is that any iron im- 
« Ode and 4, 4 purities are precipitated at this point. 
Now place the entire contents of the 
SLY EATING Pu Js beaker, together with several grams more 
HOW MANY CLEVER of powdered witherite, in a bottle and keep 
] THINGS DICK CAN DO 55> it stoppered for twenty-four hours or so. 
{ SINCE HE GOT HIS At the end of this time, filter out the worth- 
Ya CHEMCRAFT OUTFIT. \\ , less rock and the precipitated impurities, 
, : = catching the filtrate in a porcelain evaporat- AD 
r ie , , ' ing dish. Wash the filter paper with fresh illust 
You, too, can amaze Dad and your friends and obtain much water, adding this filtrate to the first. When bits. 
Ss is » complete Mews Laboratory with ail necessary apparetes the liquid is now evaporated, gleaming white on or 
ments explained ithe manuals. of interesting experi- crystals of barium chloride will be obtained. to ch 
rat. O8F. This final operation may be performed by matt 
E MCRAFT heating the contents of the evaporating dish ter ti 
with a small flame, or with a homemade posit: 
‘CHEMICAL OUTFITS electric lamp-bulb heater previously de- sarv 
Only in Chemcraft, the original accurate and scientific Chemistry outfits do you scribed in this series (P.S.M., Aug., ’39, it is 


ond | such exc lusive features as Chemical Ma Alcohol Lamp Blow Torch for 
G 


Blowing cir oeoope, and many ehene. See Chemcraft outfits at your p. 182). If you use the lamp-bulb heater, neede 


fave crite sto rew$1 1 to $ 25. 
Send for FREE BOOK you can place the dish upon it and let the bat o 
“EXPERIMENTS IN CHEMISTRY.‘ liquid evaporate completely, leaving the 5/16” 
A tre esure | ho pase © of infc wtmation and Se eee tt Salle stent os many y thrilling barium chloride crystals behind. Otherwise, width 
experimen in hemistry, icroscopy ysics jology electric 


wt ile you amaze your friends you are gaining valuable knowledge ‘that may lead separate a quantity of the crystals first long’ 
© a successful business career. Mail coupon today. 7 ‘ ° ©» 
obtained; then discontinue heating, and let steps 











24 Prospect Ave., Hagerstown 
Please send free book - ~~ in Chemistry.”’ room temperature. The crystals may be 
bottled, and preserved for use in your future 
experiments. For using the lamp-bulb heater 
with large evaporating dishes, you can make 
a special attachment as shown on page 208. 
A small collection of minerals, such as the 


mineral ‘‘sets” offer, will provide many other 


Chemical Catalog FREE interesting chemical experiments. Barium, 


. . strontium, and calcium minerals exhibit 
q 40 Big Bargain Pages typical ‘flame colors’ when moistened with 


Of Laboratory Supplies, Apparatus, a drop of hydrochloric acid and held in a 
Chemicals, Scientific Books, Tele- a . 
scopes, Microscopes, Biological Needs. blue flame. Barium compounds tinge the 
@.} Free."ru ot Bargains & wieeope flame green; strontium compounds, red; and 


ee calcium compounds, a brick red of different 
J.H. WINN MFG. CO., Dept. 111, 124 W. 23 St., ° . . 
hue. Powdered cryolite mineral, shaken in 


60 | POWER TELESCOPE... iw $919 73 a test tube of water and allowed to settle, 


VARIABLE EYEPIECE 20x—40X—60X becomes almost invisible because its re- 
N EW!: Three telescopes in one. 3 different magnifications. f tive ind ligzht-bendi 4 so 
. 20 power for ultra-bright image with 40 and 60 power for ractive index, or lignt-bending power, Ss 

extra long range. Guaran d to brin istant objects, , ; 
people, sports events, ships, moon, stars, - nearly equals that of water. Shake a bit of 
> ~" alae powdered orthoclase mineral (common feld- 
ost powerful made for spar), with a drop of phenolphthalein solu- 

bh. Molt anywhere near the money. <eeeee atl . Me - : Re anil 

sections. Directions inckated fer on ing. name snpound 4 Ions microscope. American tion, in a little water, and no visible color 
made. BROWNSCOPE CO., Dept. 611, 8 W. 27th St, New York, N.Y. change will occur. Although the mineral is 
alkaline and turns the phenolphthalein red, 


the color is removed by adsorption, adhering 


BOOK to the mineral. To prove that the clear 
liquid is alkaline, none the less, let the con- 
Big valuable handbook—F REE—listing thousands of chemicals, ap- tents settle and add another drop of 


atus, microscopes, and laboratory supplies. Items as lowas 5c. Com- ill 
e chemicals and supplies fer chemistry article in this issue of Oo in. i i Wl 
*opular Science. Write for book and special offer. Send 3c for postage. phen Iphthalein This time the result 


KEMKIT SCIENTIFIC CORP. be a visible red color. 
397F Bridge St. Brooklyn, N. Y. 
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Supported on parallel blocks, 
the tool bit is easily reversed 


Lathe Tools Blocked Up 
on Adjustable Parallels 


ADJUSTABLE tool-post blocks of the type 
illustrated have several advantages. Tool 
bits, for example, can be ground left hand 
on one end and right hand on the other, and 
to change from one to the other is merely a 
matter of backing the set screw off a quar- 
ter turn and swinging the tool into cutting 
position. No centering of the tool is neces- 
sary as it is not cocked on an angle. In fact, 
it is a two-way turret. No tool holder is 
needed because a 3¢” tool bit fits in the slot, 
but of course that can be varied and 14” or 
516° bits may be used according to the 
width of the tool slot. The parallels are 134” 
long, %” wide, and 14” high, and the parallel 
steps are 0.020” high and 0.080” long. The 
parallels should be made of carbon steel 
(S.A.E. 1090), hardened and tempered to a 
deep straw color.—CARL VON MOLTKE. 


Light Worktable Constructed 
from an Old Oil Stove 


NEEDING a small worktable for some mod- 
el-making equipment, I rummaged around 
in the basement and found an old two- 
burner oil stove. I removed the oil pipe and 
burners, replaced the top with %” plywood, 
and added a shelf in the space formerly oc- 
cupied by the burners. These changes and 
a coat of paint produced a table at a cost of 
about fifty cents.—LESTER C. TAYLOR. 


Fastening a Bottle Decapper 


ALTHOUGH various wall-type devices are 
sold for removing the caps from bottles, 
one of the most convenient can be made 
from an ordinary flat metal bottle decapper 
of the hand type. Drill three holes for wood 
Screv’s in the handle end and bend the metal 
slightly in the middle; then fasten it to the 
end of the kitchen cabinet or in some other 
accessible place where a basket can be 
plac 1 underneath to catch the loose caps 
as they fall.—A. W. STEIN. 








Le ae oe 


SANDS SCRAPES PLANES 


BETTER IN 
MINUTES 


than can be done 


IN HOURS 
BY HAND 


The scores of different 
jobs this new, handy 
electric tool does so ex- 
pertly will amaze you. 
At big savings of timeand 
effort over handwork, you can sand, grind, polish, buff— 
with factory-like results—without any previous training. 


GUILDSANDER works on wood, metal, stone or plastics. 
Cleans off old paint and varnish without messy removers. 
Levels glued joints, trues mitres, finishes table tops, fits 
doors and windows, sharpens tools. On either flat or 
curved surfaces, GUILDSANDER’S high-speed abrasive 
belt takes a smooth, clean, even cut—free from scratches, 
swirls, low spots. Equals quality work of sanders costing 
double the money. Users are enthusiastic! As Dr. Ferris 
Smith, of Grand Rapids, Mich. 
says: ‘“‘GUILDSANDER takes the 
arduous effort away from wood 
working and leaves all the fun.’’ 
You will say the same, once you try it. 


ASK YOUR DEALER TODAY! OR 


WRITE TO US FOR FULL INFOR- 
MATION AND LOW PRICE 


SYRACUSE GUILDTOOL COMPANY 
1740-11b No. Salina St. Syracuse, New York 





"ENDERS SPEED RAZOR 


Complete 
Shave Kit 
only 39¢c 


Oil silk tinea | PO. OCQUGINt you 
with tube with stream- 

Williams No- lined, fea- 

; : Brush Cream ther-touch 

F Ay. 5 ENDERS " 

Ls WN SPEED BLADES| shaving 

ENDERS SPEED RAZOR 





























Here's the razor so different from conventional, cumbersome 
safety razors it’s creating a sensation among men wherever in- 


troduced. 

Featherweight, streamlined, genuinely one piece, Enders cuts 

shaving time in half for many men—gives new freedom 

from cuts, nicks, scrapes ... . yet shaves close, clean. 

Six exclusive features are fast putting Enders at the top 

for new shaving speed and comfort. 

PROVE IT-—AT OUR RISK. If your dealer hasn’t 

the kits, or special 10c Enders Demonstrator with 

blade, use coupon below. Money back if it isn’t the 

speediest, safest shaving of all types. 

Enders Razor Co., Inc., Mystic, Conn. 

Durham Duplex Razor Co.., Successors 

Send Kit @ 39c Send Demonstrator @ 10¢ —___ 
Cash Enclosed___________ (or) Send C. O. D. 


Name 
Address 








IVEMBER, 1939 Please mention Poputar SCIENCE MONTHLY when writing to advertisers. 





POWER $ 00 
20) Be), 1S) 

@ Now all the marvelous thrills of 
viewing Nature’s wonders can be 
yours at a price within your means. 
This fine quality 425-power Wollensak 
Microscope reveals to your startled 
eyes thousands of Nature's hidden life 
forms—some of rare, gorgeous beauty, 
others monstrous and horrid. You see 
them in sharp detail—clearly, impres- 
sively defined. Magnifies from 100 to 
425 diameters, in steps of 25. A life- 
time of use for only $20. Also 150- 
power at $14.50. At stores or direct, 
postpaid (or C.O.D.). 


WRITE FOR FREE BOOK! 


Wollensak Optical Co., 763 Hudson Ave., Rochester, N. Y. 





Exploring Insect Eyes 
with Your Microscope 


(Continued from page 215) 


and observe the images or record them wit 
a camera attached to your microsco; 
Hold the tip of a dissecting needle or twe 
ers between the microscope stage and n 
ror, and focus until the images of the t 
one formed by each lens of the insect ey 
are sharp. Another way is to reflect t! 
image of a window or other bright object 
through the lenses with the substage mirr: 
For forming images, the cornea should be 
in air on the slide, rather than mounted in 
balsam or in water, so that light passing 


through it to the microscope lenses is 
hindered as little as possible. 

In addition to the compound eyes, insects 

a generally have a few simple eyes. These 

x seem to be identical in structure to the ele- 

BENJAMIN — ments of the compound eyes. You can rec- 

HARD ACCURATE SHOOTING wien CHAMBERED AIR ognize them by their hard, bullseye appear- 

SOME anywhere, for practice firing of just plinking sreund the house or ance. A honeybee, for example, has three 

sbie depending gn AIM PRESSURE amasing marimum power and accu of these eyes, located on the front of the 

Single Shot BB 31.50. Repeater GB 55.00. Rilied Cal. eater 77's! Single Shot head, between the two compound eyes. Spi- 

wtarasin cal tieaankade CUE @ conceind. Ue alee canbe 0 amma ders, which are not insects, do not have com- 

pound eyes, but have a group of single ones 

arranged in various patterns near the frent 

and top of the head. There usually are eight 

eyes in such groups, although the number 


plete 
line of BENJAMIN AIR PISTOLS for target and small sf tous WRITE Topay. 
BENJAMIN AIR RIFLE CO., 893 MARION ST., Louis, Mo., S.A. 

occasionally may be somewhat greater or 
somewhat less. 


MICROSCOPY 
Some insects do not have compound eyes, 


| S F U N Thousands have found 
in microscopy the ideal personal hobby. 

particularly the parasites that would have 

little or no use for them. The common dog 
flea, for example, has merely a pigmented 
spot for each eye. A flea, in getting around, 
apparently does not depend much on the 
sense of sight. 

Insect heads can be mounted whole on 4 
slide, so the eyes and other parts can be stud- 
BAUSCH & LOMB MICROSCOPES ied. A method of doing this is, briefly: Pre- 
BAUSCH & LOMB, 302 Bausch St., ROCHESTER, N. Y. pare a strong solution of potassium or so- 
dium hydroxide (ordinary laundry lye will 
do), and immerse the insect head—or whole 
insect if it is a small one—in it. Cork the 
container tightly, and set it aside for sev- 
eral days. The lye removes the fleshy parts 
but does not affect the chitinous outer skele- 
ton. In doing this, it increases transparency. 
After clearing in the caustic solution, soak 
the head in several changes of clear water, 
then dehydrate with alcohol or dioxan and 
mount in balsam. CAUTION: in handling 
the hydroxide solution, keep it off your skin 
and clothes. 

Very small insects need not be treated 
with caustic. They can be soaked several 
days in turpentine to clear them, then 
mounted directly in balsam. 





WOLLENSAKE 


NEW STREAMLINE BENJAMIN AiR oa 


WITH LEVER 
HAND PUMP 








You, too, can learn the secrets of nature’s 

mysterious, unseen world—through a precision 

Bausch & Lomb Microscope. Model R, as 

shown, $21, including walnut case and 455- 

page book, “Adventures with the Micro- 
scope.” Other models, $14.50 up. Send 
for interesting free booklet. 





AMERICA’S FINEST=— 
MOST POWERFUL 


ELECTRIC LANTERN 


80 to 100 HOURS LIGHT 
On One 6-Voit Dry Battery 
@ TWO LIGHTS on a double action 
switch, 800 ft. spot beam from front 
reflector; broad floodiight from top. 
m andle reverses. Unbreakable lens. 

‘high. At sport, hardware, elec- 
trie al dealers or write for literature. 


DELTA ELECTRIC COMPANY 325, 
400 W. 33rd ST., MARION, INDIANA Battery 
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PICK THE FILES 7gee THAT 4 


Special file steel . . keen, 
even teeth . . uniform edges. . 
these qualities are demanded 
in a saw file by the man who 
makes a living with his saw. 

Follow his lead on the files 
you buy for saw and edge 
tool sharpening. You'll find 
Nicholson Files are real crafts- 
men’s tools, made with all the 
skill of the world’s leading file 
manufacturer. 





Your hardware store has 

Nicholson Mill Files and Slim 

Taper Files—made for sharp- 

ening jobs—conveniently dis- 

played in the Nicholson Unit, 

each protected by Cellophane 

wrapping. Stop in today and stock up. And 
write for your free copy of “‘A File For Every 
Purpose,”’ the 28-page book that tells how to 
choose and use files. Nicholson File Company, 
19 Acorn Street, Providence, R. I., U. S. A. 


NICHOLSON FILE COMPANY 


PIONEERS IN QUALITY PRODUCTION 
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WORKS OFF 110 VOLTSS 2 
on ELECTRIC LIGHT CIRCUIT = 49) 


stud- 


Pre- velous Dynamic Super-Charged Welder complete 3 
r so- all ready to plug into your light socket. i 

’ The Dynamic does both metallic are and 
will . carbon are welding. 


re i& WELDS CYLINDER BLocKs, FEN- | AGENTS WANTED! 
r the ; DERS, AXLES, BODIES, BUMPERS, You can make big profits intro- 


y r 4 ducing to garages, factories, me- 
~ FARM MACHINERY, CAST IRON | chanics, janitors’ and mainte- 
yarts , nance men the new Dynamic Su- 
: RADIATORS, ETC. per-Charged Welder. Get our 
kele- With the Dynamic Super-Charged Welder, a man ~ r ~4 = are. ‘coupon 
ency. ’ without previous welding experience can make for below and mail it in TODAY 
himself as much as $5.00 on a repair job that can 
soak be done in less than one hour. Many welders make 
P : as much as $15.00 to $20.00 a day. Dynamic 
ater, Welder costs less than 6 cents a day. Instruc- peomocrcrrcrcr--- 
and . tions Free. Open a welding shop now. Despite its ser- 
- viceability, the Dynamic Welder is light and easily 
dling : portable—-can be carried around by hand and set on the 
D running board of any car you are working on. 
ski 


| 
1 
WORKS ON IRON, STEEL, TIN, BRASS, I You may send me full particulars on 
COPPER AND ALL OTHER METALS | °°" " Prof plan and 10-day trial ofter, 
I 
l 
I 
I 


For this unheard of price, you can get the mar- 














DYNAMIC WELDER CoO. 
2226-HY Silverton Rd., Chicago, Illinois 


} 
ted is welder you can work on all kinds of metal. You can also solder and braze on the 
\ eral material—nothing will stump you—you ean tackle anything and in no time at all you 
able to do finished repair jobs that will do credit to an expert. Once you have the 
then ) outfit, you are all set in a profitable welding business of your own—you boss it 
Rush coupon for FREE particulars—TODAY 


DY NAMIC WELDER CO., 2226-HY Silverton Road, Chicago, Illinois 
(ea ARENT ANCA Te RARE LS NN RTE 


Name 
Address 


Town State 
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*5 STRAIGHT GRAIN 

GENUINE IMPORTED 

BRUYERE ROOT NOW | 
BECAUSE of minute, al- 
most indiscernible surface 


flaws which in no way im- 
pair smoking quality. 


Remember,StraightGrains 
cannot be made at will. . 
they must be discovered. 
Our supply is limited so 
order TODAY at this un- 
usually low bargain price. 





The John Surrey Smoker's 
Manual sent free with 
every order. 











JOHN SURREY, LTD. 


72 Nassau St 


LIGHTS ITSELF : 
SELLS ITSELF 


Quick Action (1940 portected 
pipe — instantly. 
ye in ignition. No = 4 
flint. No friction. Send 25c for sample and Tw ! Dis- 
money-making sales plans “nay 
NOW RETAIL 25c 
Start now. You can make up to $5 a day. 25c Retail 
NEW METHOD MFG. CO. 
Sole Makers of Catalytic Automatic 
No Flint Gas Lighters 
BoxP-83 Bradford, Pa., U.S. A. 


Deal HOBBIES FOR YOU / 
COMPLETE MODEL KITS 
Gi. RAILROADS ¢ isintiing SHIPS nosey 


2 CATALOG 
Sx AEROPLANES 4 
CHIPSHAPES CARVING SETS 





New York City 








Lights cigar, « Packed 
in 


Doz. 
$1.75 
Gross 

18.00 


10° 
IDEAL AEROPLANE AND SUPPLY CO., Inc. 


28 WEST 19th STREET, NEW YORK 


AKLADE 
Low Cost 
POWER TOOLS 


9 
=“ Compare These Prices 
Drill Press, 15” high, $5.30; Dise 
Sander, 814”, $5.00; Jig Saw, 10” 
throat, $5.30; Belt Sander, 4”x4” 
drums, $8.00; Shaper with oilite 
bronze bearings, $16.50; Shaper 

$20.50; Lathe, 8” Swing, 30” 








with ball bearings 
between centers, $9.50; Band Saw, 10”, $18.00; 
Bench Saw, 6” blade, $11.00; Bench Saw, 8” blade, 
22.50. Prices west of Rockies slightly higher. 
Other Bench Tools, Model Makers and Accessories 
at low prices ... all quality built for long service 
and accurate workmanship. If dealer cannot sup- 
ply, order direct Write for FREE CATALOG 
Arcade Mfg. Co., 1218 Shawnee St., Freeport, Illinois 
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Question Bee 


THESE are the correct answers to thi 
Question Bee on page 146. Compare your re- 
sults with the letters in this list and give 
yourself five points for each one you had 
right. A total score of 75 to 85 is good; 90 
or better is excellent. 


9. 13. at. 
10. 14. 18. 
23. 15. 19. 
12. 16. 20. | 





It’s Your Turn Now! 


EARN some pocket money by sending 
us interesting and entertaining ques- 
tions. We pay $1 for each one accepted. 
None will be returned. Address the 
Question Bee Editor, POPULAR SCIENCE 
MONTHLY, 353 Fourth Ave., New York 
City. 











Chill Skin and Heat Hair 
ls Advice to Shavers 


“COLD water on your face, hot water on 
your razor’’—that is the recipe for a smooth, 
pull-less shave, according to Peter N. Peters, 
authority on cutlery. By chilling the skin be- 
fore shaving, Peters explains, you increase 
the firmness of the tissues that surround 
and support the hair follicle, so that the 
beard will not bend before the blade. By 
holding the razor under the hot-water faucet 
frequently during shaving, you apply heat 
to the hair to soften it and decrease its re- 
sistance to shearing. A diagonal rather than 
a “‘hoeing”’ stroke is recommended to those 
using safety razors. 


Lacquer Coat for Teeth 
May Help Prevent Decay 


TEETH may some day be coated with 4a 
lacquer similar to that now used on auto- 
mobiles, furniture, and finger nails, as a re- 
sult of experiments being conducted by Dr. 


J. T. Gore, Philadelphia, Pa., dentist. Ac- 
cording to Dr. Gore, the lacquer protects the 
tooth enamel against the decalcifying action 
of acid in the stagnant saliva, which he be- 
lieves to be the cause of tooth decay. Ac- 
cording to his plan, the dentist would coat 
the teeth as soon as decalcification appears, 
to prevent further action. 
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AWHOLE TOOL SHOF 
IN YOUR HAND 


th, steady power at your 
r tips. Uses 300 accessories 
ind, drill, polish, rout, cut, 
sand, saw, sharpen, en- 
etc. Plugs in any AC or 
ocket, 18,000 r.p.m. 16 oz. 


Get A Demonstration 
fardware, Tool or Dept. 
s, or order on 10-Days 
ey-Back Trial. $10.75 
paid with 3 Accessories 


FREE 64-PAGE CATALOG 


De Luxe Model, 25,000 Complete information on Handee 

. 3 , *roducts and their wide applica- 

12 oz. $18.50 with 6 tion in crafts work and industry 
ssories. all over the world. 


Chicago Wheel & Mfg. Co., 115 S. Aberdeen St., Dept. F PS, » Chicago, il. 








A real money maker for farm or factory. 
Uses Cheap fuels. Pays for itself out of sav- 
i Comte Saas to Own—Less to Operate. 


Make Money-—Start a wood sawing 
bus sine ss—turn spare timber into cash. 
h or Terms—Engine and Saw Catalog. 


WITTE ENGINE WORKS. 2228.0aKLano ave: 


KANSAS CITY, MO. 


Wind Electric Plant 


Build Your Own — We Show You How! 
Fasy to have lights ome ade Dime brings 
complete Plans and Big NEW catalog 500 elec. 
items. 100 other generator changes 6, 12, 32 & 
110 volt plants, motors, welders, electric fence 
yY mMFG., 1423 LeJay Bidg., Minneapolis, Minn, 


a CASOLINE ENGINE COVERNOR 


Make your Auto, Truck or Tractor Motor into 
+L) s steady, even power unit for all kinds of 
work. Fits any make of engine mien $9 50 

back guarantee. Price, postpaid ' 
4 Harris Machy. Co., 507 30th Ave. S.E., Minneapolis, Minn. 




















PRACTICAL MAGNIFIER—SOc 
magnifier with swivel joints. Triple magnifica- 
’ diameter lens. Black enamel with dull chrome- 
Raises to 342” high. Ideal for home, office and 
big value—50c postpaid. Money-back guarantee, 
MAG-NI-LINE PRODUCTS, 
Dept. 11, 3456 E. Jefferson, Detroit, Mich. 





REPAIRS 
FURNITURE 


Plastic Wood handles like putty— hardens 


into lasting wood. Makes quick, yet perma- 


nent repairs to broken 


furniture, resets loose 
drawer pulls and casters. 
In cans or tubes at Paint, 


Hardware, 10¢ Stores. 








eee nae rekon G LU f 


Airplane Model Makers! Wood workers! Hobbyists! 
Use this low stain, water resistant, proven Casein Glue 
Laux 771-D. Quick! Safe on delicate woods. No high 
sure clamping. Made by world’s largest manu- 
turers of water resistant glue. Economical—1 lb. 
prepaid anywhere in U. S. 


LAUCKS, INC., Dept. A, Portsmouth, Va. ; Seattle, Wash. 








Relieve Pain 
in Few Minutes 
or Money Back 


relieve the torturing pain of Neuritis, Rheumatism, 
gia or Lumbago in a few minutes, get NURITO, the 
rmula, used by thousands. No opiates, Does the work 
—must relieve cruel pain to your satisfaction in a few 
s—or your money back, Don’t suffer, Don’t delay. Ask 
uggist todayfortrustworthy NU RiTOonthisguarantee. 





rou: GRANDFATHER CLOCK 


e e Sensible Red-i-Kut way as thousands have—SAVE HALF. 

IME «s PLANS and sixty picture ‘‘HOW’’ Book written by our en 
sine ng many fine brass weight Westminster, tube chime, elec- | 

nents showing nine beautiful colonial grandfather cases 
KUEM>“L CHIME CLOCK CO., Bidg. A-14, Guttenberg, lowa. 


Cards, Stationery, Advertising, 
labels, paper, circulars, tags, etc. 
Save money and time. Sold direct 
from factory only. Junior Outfit 
$9.00, Senior Outfits $17 and 
up. Dopopular raised printinglike 
engraving with any of our presses. 
Print for Others, Big Profits. 
Pays for itself in a short time. 
Easy rules sent. Write for free 
catalog of outfits and all details, 


EXCELSIOR Kelsey Presses, E-33, Meriden, Conn. 
LEVEL STOVES, PLUMBING, CLOCKS, etc. 


New Aluminum Cigar shaped level. Won't tear 
pocket. §" long. Shows plumb, level, 45 ; f (2) 
1°, pitch. Grooved Bottom. Only $1.25 Patented 
BEAUTIFUL CHROME ALUMINUM POCKET LEVEL 
Clips to Vest pocket like a fountain pen. Always h andy. 
Accurate. Pitch graduations, on level vial. Only 7 5c. 
Order direct or from your dealer. Send 10c for catalo 
ire Extreme accuracy levels EMP a LEVEL MFG. co., ‘Dept. Ps-3 
mete fe good craftsmen everywhere. 7175s. h St. Mi Iwaukee, Wis. 














GUNSMITHING for PLEASURE § 


or PROFIT! 
World's Greatest Gun Cataiog! 

Stoeger's 1940 Edition Only complete gun 

too! section fo: amateur and professional 

Finest hand tools All American — most import: 

e6 Guns. Accessories. LATEST REVISIONS & 

PRICES Gallistics, Restocking, Reloading Al 

Gun Parts, Stocks, Barreis. Targets, Shooter's 

Articies, etc Send a Dollar Bill, check. coin, ; 

™ @ oF stamps for this 512 Page Volume PICTURES 


STOEGER ARMS CORP. 


507 FIFTH AVE. (ot 42nd St.) NEW YORK, N. ¥ 
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YOUR FREE COPY TODAY! 


Metal Working 72 pages of interest- 
Lathes ing machine operations, 
10” and 6” equipment closeups, 
e shop views, construc- 
tion details, new and 
helpful machinery facts 
that’s a snapshot 
preview of the big new 
1940 Atlas Catalog to be 
ready for you this 
month. 


Drill Presses 
4 Sizes, 4 Prices 


* 
Metal Shaper 
- 
Arbor Presses 
es 
Vises 


: 
Wood Working 
Lathes 
o 


Summer is develop- 
ment-time at Atlas. Our 
engineering staff has 
Disc Sander been installing new pre- 

» cision production equip- 

Motors— ment and improving 

Grinders methods to make Atlas 
machine tools ever bet- 
ter and better. 


All these contribu- 
tions will be found in 
the new Catalog. Be 
sure to reserve your 
copy today. 


ATLAS PRESS CO. 


1155 N. Pitcher St. 
KALAMAZOO, MICH. 


ATLAS PRESS CO., 1155 N. Pitcher St., 
Kalamazoo, Mich. 


Please put my name down to .eceive your new 1940 
Catalog on New 10° Metal Lathes 0 New 6” Metal 
Lathe 0 e 7” Shaper © Drill Presses 0 Arbor 
Presses 02 ) Motors and Grinders. 


Name 


Address 
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Realistic ‘‘Feather’’ Fan 
for Costume Parties 


IF A FEATHER fan is required for a cos- 
tume party, amateur theatricals, or other 
purposes, an excellent imitation can be 
made from pale blue crépe paper. First, ob- 
tain eight thin hardwood sticks of the type 
on which five-cent, chocolate-covered ice 
cream is sold, drill holes in both ends, and 
paint them gold. Now cut eight lengths of 
stiff wire about 27” long, bend each one 
double, and fasten it to the end of a stick by 
the method shown. The other ends of the 
sticks are held together with a short piece 
of wire, and a length of dark blue cord is 
used to keep the sticks uniformly spaced. 

Cut sixteen pieces of fine crépe paper 4” 
by 14” with the crinkles running lengthwise. 
Then make a number of cuts in from the 
edges as indicated. To curl these “feathers” 
pull several strips at a time between one 
finger and the back edge of a pair of shears. 
The finished pieces are glued together in 
pairs with a wire rib between them. Dab 
gold paint roughly on the paper the full 
length of the ribs, and add a dark blue cord 
and paper tassels.—JOSEFA CLARK. 


GLUE STIFF WIRE 
BETWEEN T 

PIECES OF FINE 

CREPE PAPER 
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WITH A SYNCRO SAW as MARVELOUS! 


For model builders, cabinet £ SAME SCENE IN FOUR SIZES VIEWED 
workers, sign makers. No motors . FROM ONE POSITION THROUGH 
to buy. Cuts fast, smooth and 
accurately. Plugs into light 
socket. 3 sizes 16”, 138%”, 8” 
throat clearance. 


$9.95 $4.95 


\t all good dealers.................send for Catalog B 
NEW YORK OFFICE 200 FIFTH AVE. 


SYNCRO DEVICES INC. 747 BEAUBIEN ST. DET 
C 3 A Ni Ps Eacu Wollensak Vari-Power is a whole battery 
\, of telescopes in one—gives a wide range of magni- 


iggest need in most home workshops is more : fications by just extending eyetube. 
ri lamps—clamps for gluin iding, drawing- 
r ley are the extra 

“Don’t spoil or delay 











i Superb sharpness at all magnifications. Knurled 
yb yt 2 amps we have selected Jorgensen 7 easy-grip focusing ring. Non-wobble joints. Rust- 
wet “AUJUSTABLE. CLAMP co. SO. } P proof chrome plating. Body tube of Morocco grain, 

‘The Clamp Folks’’ Handscrews grip at all an- a like costliest binoculars. Model 15x40 gives 15, 20, 

408 N. Ashland Ave. . U.S.A. giles, never slip,splitorloos- = &@ : 

-ONY * ’Fittings €? All conch Send $3.20 | a. 25, 30, 35 and 40 magnifications. In leather case, 
PONY Minia- be on yedinary DP lus postage nate , P 
tures 9 types wis ‘Any length. 1 Handscrews—open 6’’. é ; soa \ $16.50. Money-back guarantee. Other models, 5x20 
- to 2%/" Send $3.00 plus post- Fg Sn ¥ » 
1 = 2'9 e (6 lbs.) for fittings for two ‘50’ if at to 20x50 power. 
cap. Not toys c page Also" *‘PONY"’ No. 52 Fittings for 
but fine tools 


ee anecta ae. WRITE FOR FREE BOOKLET 


BUILD THE JOE LANE 


Precision shaped hollowed hard 
wood hull, detailed full size plans $4.00 
and instructions, deck and PP 
materials. Co nplete kit with all 

fittings. Noth ng else to buy. $7.00 


WEW YORK’ MOST COMPLETE SHIP YARD 
Absolutely everything you need. 1000 
fittings and kits. 


Send 10c coin or stamps for complete catalogue. BS i “S 
429 (P11) 7 ; a 7 
POLKS MODELS “723278 Ye 4 B 0 C E C R A N E 


BIG NEW STREAMLINED LATHE & a ae 
va 7 “ shop lesled ” 

















Swings 10” At Sensational 
Bargain Price 


Imagine! This extra heavy wood : M A * H | N F S 
lathe, steel bed 48” long, at low i ‘I g a 


ee y= > prices. Heavy duty head stock, 4- 

step cone pulley for V-belt. No. 2 

Taper Centers. Sealed bal! bearings. 6’’ face plate screws on to spindle. 

t 10” long. Complete line of accessories at amazing low prices. Write to- 
< 


free catalog desc a Bi ue Star full line precision woodworking machin- ae -_ Ss 
1 orking — 21 MODEL 


ery actory-to-you prices. ot sold through agents. Act at once 

BLUE STAR PRODUCTS a Boice-Crane completely equips your 

5i1 Gate Street Fairfield, lowa = shop. Every widely used type of ma- 
PREPARED f TRAVEL z hine incladed in our 1940 line. Sav 
or ; = Lathes, Band-Jig Saws, Drill Presse 

— ———. oil changed, tank full, tires : Jointers, Sanders, Planers, Shapers. 

ked—car all set for a motor trip. But how ; 
well are you equipped to find ' ADVANCED DESIGN 

your way over strange roads? 

A Hull Auto Compass will 

keep your directions before 


you at all times. Stream- 
lined Bakelite case, genuine sap- 


phire bearing, built-in compensator. 
Only $2.95 at your dealer. Two-piece NEW CATALOG 
model $1.95. Write for literature. N Roice-C 1940 Catal ivi 
ew Boice-Crane atalog ready in 
an ‘teieiaies Co., P.O. Box 246-E19, Warren, Ohio just a few weeks. See for yourself why 
“ft men who know really good tvols buy 
jvice-Crane and nothing else! 


USE COUPON 
If you include 10¢ we send 16 pg. Metal 
Spinning Instruction Book You'll enjoy 


SAVE TIME—CUT COSTS—DO BETTER WORK this lathe craft! 
Don’t confuse the genuine Dreme! Moto- 
Lats yen my in industry, with weak, low- GRINDS 
speed tools built to sel! cheap POLISHES 1 

110 volt AC-DC motor is packed with S$HARPENS : BOICE-CRANE CO. Dept.3119 Toledo, Ohio ! 


power. Speed 25, )r.p.m. Weight DRILLS 
Catalog FREE. If Spinning Book wanted, send 10c. 





Boice-Crane consistently stays a step a- 
head with valuable and practical im 
provements. It's just one of the extra 
values all our users get. 





—only6 oz. Bearings—oil-less (oi) sealed). 

c on ing internal fan. Model 1—with ENGRAVES 
ck, 4” o ollet, only $9.85 postpaid. ROUTS 

p> merell Model 2— faster, heavier, more te,, Etc 

powerful, with chuck, only $16.50. - ° 


é 
é 
t 
10 DAY TRIAL. ii.'i.fmeteterien: | § Address 
i 
J 


Name 





er’s or order direct from factory on 10 day money back 
trial. Catalog of Dremel tools, equipment and special 
MASTER $16°° combination offers, FREE 


City State ° 
MODEL DREMEL MFG. CO., Dept. M129-L, RACINE, WIS. SS @ BUSSES eB SB SBS SSB SSB BBB BeBe eee ee ee 
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NG VALUES IN. 


OWER LONE 


Oh, man, what buys these are! Every one 
a solidly built, practical tool. Most any small 
electric motor supplies_sufficient power. 
Marvelous Xmas gifts. So inexpensive you 
can afford several. Sold direct-by-mail only. 


Lowest priced jointer in tl 
4 merica—and a beauty! 

Planes, rabbets, cuts angles, 

etc. We righs 8 lbs.: measures 4 6" x 


8%" x 13-44'". Table 4-*«’’ wide a 
two 4” tempered c orbs »n steel knives in safety-type 0 
inder with automatic guard 


Drill Press: ay 5/’ high on table 3’ in diam.; drilling to g 
~ 4’’ circle. Table fully adjustable. Bal 

thrust bearing for 

long wear. ‘he 

slickest ever for 


Chuck Has 
Tool Steel 


quick, accurate 
drilling. 


SAW 
Jig Saw: Includes 12 assorted blades, b ade 


adapters, roller saw | guide ee = moor 4 15” 

long, 8’ high, 6 able. ¢ s od up to 

2’" thick 

Civestor Saw nbination rip and cross- 
ade Gilles peerings: 8” x 5%" 
tab e adjusta n at by turning 
pieces up to 2’ 

Ad justable ripping ‘fer ce 

band sawing 


Ne u rf 24' : WOOD LATHE— 
A husky , om “ oth running \ ood $4qso 


lathe 32 ng overall; 7 


**Giftmaker Sr."’ 


Lathe weighs 10 Ibs.; fully adjustable; oilless bush- 
ings; long and short tool rests; two speed pulley. 
GUARANTEE; Satisfaction or full refund if goods 
returned within 5 days 
FREE CATALOG describing $150 prize contest (1st prize $25; 2nd, $15: 
$rd, $10; 41 other cash and merchandise prizes). Cat illustr, complete 
power tool line Outs ide U A., all te ols _25c extra except Jointer and 
Lathe, 50c extra. Orders s! ip ped C.O.D. 25c extra per package.( Postal 
laws permit no C.O.D's outside U.S.A. 


J&u motel | Products Co. 3 Commercial St. Rochester, WN. Y. 


BUILD 
TRAINS- 
AUTOS-AIRPLANES- SHIPS-GAS MODELS-Also Cameras, etc. 


Low priced C-D quality Kits by the master model designers. Passen er loco 50c 
Switcher 50c, 27 diff. freicht Cars, ea. 10c, F11C-2 Airplane 85c, 3 Foreign race 
. 3 Indian apolis | winners, ea. 10c. Hundreds 

r f others, and thousands of 


upp ies. Add 15c for pack- 
ae ind postage to all orders, . 
b or pe art o »f shipment deducted. | © ©. 
J c atalog only 10c = 


oSekVELAND MODEL & SUPPLY CO. INC. 
4508C86 Lorain Ave., Cleveland, Ohio, U.S. A. 


> 
a? 
~ 
a 
° 
3a 





H ERE is Harold Hunt’s 1940 Catalog 
—filled with the latest information 
for Wood Workers. You NEED this book. 
UP TO DATE BARGAINS, including 123 
special ‘‘deals.’’ 
136 pages, 24 pages of color.—About 300 
furniture and scroll saw patterns showing, 
with each pattern, total cost of material 
required—2 pages of metal trim mouldings 
for modern designs. 
Also, HOW TO WORK IN WOOD. —latest 
ideas for experts, also detailed directions 
for beginners showing how to make beauti- 
¢ ful furniture the first week. Send only 10c 
(silver or stamps) to 
CRAFTSMAN WOOD SERVICE CO. 
Dept. 3398 S. Mary Street Chicago, Il. 
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Adapting a Hand Grinder 
for Use in Erasing 


A SMALL electric hand grinder is easily 
converted into an eraser for use on pencil or 
ink drawings, or typewriting. Obtain a pen- 
cil with the desired type of eraser, remove 
the rubber from the ferrule, and cut the fer- 
rule from the pencil. Remove the lead from 
the small piece remaining in the ferrule and 
fasten the ferrule to a screw type mandrel 
such as is used for holding hand-grinder ac- 
cessories. A little care may be required to 
center the ferrule accurately. The eraser is 
then replaced. 

Various grades of erasers are available 
for machines of this type and are about 3,” 
in diameter. If it is intended to use this 
size, select a ferrule of the same size or 
slightly smaller. Chuck the mandrel as 
short as possible and keep the eraser quite 
short.—HENRY and RICHARD HANSCOM. 





Z 








A brass ferrule cut from a pencil and fastened 
to a small mandrel is used to hold the eraser 


Small Model Parts Shaped 
from Type-Metal Slugs 


LEAD is often used by model makers for 
shaping small parts, but a better material, 
especially where stiffness is essential, can 
be obtained by asking a local printer to give 
you a few scrap linotype slugs. Type metal 
can be worked almost as easily as lead, will 
not clog your files so much, and holds its 
shape better.—ERWIN LA HAINE. 
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ly Rogers Glue—place —_— joint, or 
in position—clamp . . . then chipped, 
intered, and broken articles will look and 
on like new when repaired with Rogers 
incredibly strong. Sells 10c and 
tube, jar or can at hardware stores 
r send 10c for full size jar plus free 
t book giving new ideas, new pi 
for making useful articles to Dept. B. 
ROGERS GLUE COMPANY, Gloucester, Mass. 


bost ura FIS4 CLUE 


BOAT BLUEPRINTS & PATTERNS 


Ss 2008 CRUISER Fall size paper patterns! Newest de- 
er ——___a, 





signs by naval architect. Cruisers, 
i i riinabouts, sloops, 
: ee | boats, sailing 


“HOW TO BU ll D BOATS : 
Station A-333 r-rel ‘Otte 


Cleveland Boat Blueprint Co. 





FREE TRAILER BUILDERS’ GUIDE 


AND CATALOG—NEW 1939 EDITION 
WORLD’S BEST LINE OF TRAILER AXLES, 
HITCHES AND PARTS 
Complete house trailer working blue prints only 5%c. 
WRITE TODAY FOR THIS NEW FREE CATALOG 
HAMMER BLOW TOOL COMPANY, Dept. D-11, Wausau, Wis. 











World's Fair Edition ‘‘Toys That Buzz 
With Action.’’ Shows in color new All- 
Electric Erectors as exhibited at New 
York World's Fair. Write The A. C. 
Gilbert Company, 14 Erector Square, 
New Haven, Conn. 











Fastest Sighting 
Co ombination Known 


BLES Ser ci Rear Sight and _ 
ard Gold d Goad Front Sight 
Look through peep to sold bead 
ter instantly on targe 
rear sight in true 5 
be locked down. 
wes » $4. Gold front sight that never 
b! oy "Price, $1.50. Give make, model and rifle cal. 


Marble Arms & Mfg. Co. Sede U.S.A. 





$9.95 


Ate 


HAND GRINDER 


Built to meet the demand for a really pow- 
erful Hand Grinder that is light in weight, 
compact, well balanced and can be used in 
one hand for fine work. 
See it and you too will find this perfectly 
balanced Streamline Grinder fits the hand 
for delicate work without causing fatigue. 
It weighs only 12 ounces. 
Operate it and you’ll find it has amazing 
Power and Speed for such a compact tool— 
over 17 watts output at the spindle and a 
speed of 24,000 R.P.M. 
Send for one on our ten day trial, money 
back guarantee. 

Made By 


The Manufacturers of America’s Finest and 
Most Complete Line of Power Driven Machinery, 


DURO METAL PRODUCTS CO. 
Dept. HP-11, 2659 N. Kildare Ave., 
Chicago, iinois 


GEARS 


In Stock—Immediate Delivery 


Gears, speed reducers, sprockets, thrust 
bearings, flexible couplings, pulleys, etc. A 
complete line is carried in our Chicago stock. 
Can also quote on special gears of any 
kind. Send us your blueprints and inquiries. 


Send 10cfor Complete CatalogNo.214 
CHICAGO GEAR WORKS 


769-773 W. Jackson Bivd. CHICAGO, ILL. 


BUILD YOURSELF A MIDGET CAR 


WE 3 ECIALIZE IN WHEEL SETS, ENGINES, 

ETC. for building Cars, Scooters, Trucks, etc. We 

carry only the best at the lowest prices. Send 10e 

for parts catalog and }plape ey og Midget Racers, 
Scooters & other vehic 8 to use only reliab le 
plans and parts—We guarantee. satiatnetion. 


Bild-Ur-Own Devices, 5235 Lake St. Dept. P.S., Chicage 











Parents— 
Order a kit 
now for your 
boy’s X-mas 





GERSTNER TOOL CHESTS 


The choice of toolmakers and machinists 
for 33 years. Free Catalog 
GERSTNER TOOL CHESTS 
539 Columbia St. Dayton, Ohio 








IT’S MAGIC! Just out! Makes typing easier than anyone ever 
dreamed possible! With MAGIC Margin Locked Segment 
SHIFT FREEDOM . . SHOCK- ABSORB E RS . «. and many 
other exclusive Royal MAGIC Features. See dealer or write 
Royal Typewriter Company, Inc., Dept. D-165, 2 Park Avenue, 
New York... NEW MAGIC* Margin ROYAL PORTABLE. 


*Trade Mark Reg. U.S. Pat. Off. 





@ Start a big pay business of your own now, with new 40 Volt 
Simplified Arc Welder. New low prices and easy pay-out-of-profit 
terms makes equipment available to everyone, Exclusive 
Hobart features guarantee easier, faster operation, Same 
machine as used by largest manufacturers, Extra earnings 
easily pay for it without expense to you, 


30 DAYS TRIAL TO PROVE IT PAYS 


Use this welder for 30 days en your work, at our risk, 
See for yourself how many profitable jobs it can do 


before you buy. Write today for complete details on 


on New Profits 
for Welding Shops 


30 Days Trial and Easy Terms. No obligation. 


HOBART BROS., BoxP-119,TROY, OHIO 





Send for ALLIED'S 
204 Page CATALOG 


IN RADIO 


LOWEST 


PRICES! 


DON'T WAIT—SEND COUPON TODAY! 


SETS 


60 new Knight sets for every 
Ppurpose—4 to 12 tubes, new- 
est features, ‘‘Air Magnet,” 
Gem-loid Dials, etc.—latest 
portables, 1-tube electric pho- 
nographs, 5, 7, 11-tube phono- 
radios—all sensational values! 
All priced amazingly low. 


BIG PARTS 
SECTION 


15,000 radio items—everything 
in Radio in one big book! 
Parts for every purpose, tubes 
for all radios, latest books, 
tools, etc.—at lowest prices! 
Latest Test Equipment — Ri- 
der Volt-Ohmyst, etc. New- 
est Kits, diagrams and proj- 
ects. 


{772 HAM GEAR 





KITS We supply matched 
kits for building any 
circuit described in any maga- 
zine. Write for Free Parts Lists. 


SEND 


Free COUPO 


Complete Amateur Equipment 
—latest receivers, Skyrider 
*‘Defiant,”’ etc., Rotary Beam, 
Television Equipment, all 
standard lines at lowest 
prices. Most complete Ham 
section in Radio. Investigate 
ALLIED’S convenient New 
Time Payment Pian! 


NEW P. A. SECTION 


completely new lines— 
‘Economy, ‘Standard,’ 
“Deluxe” —l4 new systems, 6 
to 65 watts, new styling and 
erformance—new **mikes,’’ 
atest recording equipment at 
lowest prices. New Time 
Payment Plan. 


BIG BARGAIN 
SECTION 


ALLIED Radio Corporation 
/ 833 W. Jackson Bivd., 
i Chicago, lll. Dept. 7-L-O 


| ] Send yo 


1 name 


ADDRESS. 


ur new FREE 1940 Catalog. — 
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Soft Metal Tip 
Fitted to Screw 
of a Lathe Dog 


A SIMPLE way to 
apply a soft metal 
tip to the end of a 
lathe dog screw is 
to drill and tap it to 
receive a roundhead 
brass machine screw. 
The diameter of this 
screw should be between a third and a half 
that of the chamfered end of the lathe dog 
screw. Insert the brass screw and file the 
rounded end slightly flat. It will grip the 
work satisfactorily, yet will not scratch 
or mark it. 


Tape Repairs Torn Overalls 


IN WORKING around the house, car, or 
shop, there is always danger that one will 
tear his clothes or overalls on a nail or 
some sharp protruding part. Such tears can 
be patched temporarily and prevented from 
becoming further ripped by applying surgi- 
cal tape or any other adhesive tape, such as 
masking tape or drafting tape, on the inside 
of the tear.—ANDREW A. CHRAMCEVICH. 


Water Glass Sticks Bristles 
in Small Paintbrushes 


MANY small, soft-hair paintbrushes, if 
they are used in lacquer for model work, 
have an annoying habit of shedding hairs, 
and sometimes the whole tip falls out of the 
ferrule. This can be prevented if the brush 
is prepared, before using it in lacquer, by 
coating the heel of the bristles where they 
enter the ferrule with silicate of soda 
(water glass) or a thin glue solution. The 
silicate is best because glue has a tendency 
to soften and stick to the fingers if it is ap- 
plied too far up the ferrule—C. A. V. 
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REAL ENGINE VALUE 
Over 7,000 GHQ Gas Engine Kits 
were sold at $8.50. Over 10,000 sold 
last year. Now is your chance to buy 
the New Improved kit for $5.00. Ab- 
solutely complete with coil, plug, ete. 1/5 
H.P. All parts guaranteed. For boats, 
planes etc. Send only $1. Shipped Exp. 
Coll. for balance same day. Send 3¢ for new 
12 page illustrated catalog. Dealers write. 


All parts finished. ONLY A SCREWDRIVER NEEDED. 
Average assembly time 30 minutes. DEALERS WRITE. 
GHQ MOTORS, 40S East 21 St., New York, N.Y. 


Announcing My New 


LIQUID PLASTIC 


OPENS NEW FIELDS 
FOR NOVELTY MAKERS 


Unsurpassed for simplicity in casting pr. stewart 
all types of novelties from rubber molds. 
Pours into mold but comes out hard, tough and 

















resilient, with beautiful, satin-smooth finish. No 
polishing necessary. This ease and simplicity of 
molding enables you to cast hundreds of salable 
items rapidly. No skill, expensive equipment, 
or previous experience needed. Liquid Plastic kit 
only $1.00 in combination offer below. 


STEWART’S RUB-ER-SPRA 
Amazing Liquid Rubber for Making Molds 
Rub-Er-Spra is a pre-vulcanized liquid latex rubber 
that makes the finest quality rubber molds. Un- 
equalled for casting Liquid Plastic, liquid marble, 
plaster and other composition novelties. Anyone 
can make perfect Rub-Er-Spra molds at low cost 
by following instructions supplied Free. 


ELECTRIC PENCIL 


for Burnt Wood Etching 


Simple, safe, durable! Burns on wood, 
ther, velvet. Special element keeps 
nt at uniform heat. Send for general 
alog PS11 of supplies. Seramo model- 
g clay, brass craft designs, etc. 
(Panel illustrated 25c) 


THAYER & CHANDLER 
910 W. Van Buren St., Chicago ORDER TODAY! _ 


ODEL SHIP & YACHT FITTINGS 
Carved Hull Kits—Bluenose, Niagara, Swallow, Trawl- : Compesition 
er. Construction sets for all popular models. Model " FARN BIG MONEY! Wi Hovelties 
Yacht fittings, sails and spinnakers—used by leading Jse your spare time in 


| model yachtsmen everywhere. this fascinating, profitable business With Stewart's 
We manufacture the largest and finest Rub-Er-Spra you can make genuine rubber molds at a cost 


n S vw of only a few cents each and cast hundreds of fast selling 
Ss i: ittesereted foe composition novelties at profits from 1000% te 1500%. 


og Novis. Shows hundreds of items 7) Seay 3SPECIALBARGAINKITS 


1002-8 Etowah ae ea Rovaoak, Mich. Don't Wait—Order Direct from this Ad—Today 


~| Better Tools- Pm Enter rune nine Sf 9S 
GET BALKO s 1 1940 CATALOG! Log Same NN, oe SOS 


t 


ONLY $1.00 











tions for making castS.......-.++ee08 
half THE CATALOG OF EV ERY THING IN POWER TOOLS, head model 5” and full instructions 
, SUPPLIES 
the Wonksnor'| Spray Guns, Elec. Bench Grinders, Grinding Wheels, Two kits quoted above, complete 
service save you time and money. Send a Sc stamp today 
All Prices F. O. B. Chicago 
os Ww. v Washi nington,  ¢ 


7 
SP Ri AY EQUIPMEN M¢ S, ELEC STRIC for casting plaster and other compositions 
Lathe Chucks, Mic woucters, Pulleys; V. Belts, Carving $4.90 actual value, ox 
the for your big new copy 
A ¢ : 0 
“ STEWART’S STUDI 


dog MOTORS, Metal ro Accessories Artist Air Brushes, Comb. Plastic & Rub-Er-Spra Kit $395 
ee 
> Tools, Compressors o's complete stocks and fast 
Send for our big 32 page book only 10c 
atch BALKO ELECTRIC TOOL & SUPPLY CO. 
y Gi 11 , Chic 
Wilcox St, Dept. PS-11, Chicago, 1M. 








ef We paid M.M. $1174 for exceptional ‘‘cellar crop'’ SNOW- 
S Hoe KING mushrooms! Big free picture book tells if your cellar, 
shed, barn suitable. We furnish materials, buy all crops 
thra our 25 branches. Established 1908. Write today. 
_ —_ United Co 3848 Lincoln Ave., Dept. 346, Chicago. 


will : es 
Vo WOOD WORKERS 


, cee v 
= G re E M AZ D A LA M a) oe buy Sineer . . - SA Ry al 33% 
complete line of foreign and domestic plywood and 











rom 
irgi- = os | veneers available anywhere. Because we are Direct 
America us x re) Mill Representatives our prices afford savings ap to33 
h as j— a p H-A-BIKE IS TOPS Mill Representaticesour pricesaffordsavingsepto33%- @O§ EVERY 
; a “Fun To Own And Ride Push-A-Bike!"’ fers. Send 1c to cover cost of pastanbend melieg. lve WN E E D ! 


Also ideal refunded on Ist order. Write today, and save money. 


Beck Plywood & Veneer Co., Dept. PS-11, 1302 N. Halsted, Chicago, TIL 


100 Miles of travel adventure for ten cents. 
for m ressenger & delivery service. Powerful motor 
g drives 200 pound man over 20 M.P.H. Attach to any 
type bicycle in three minutes. See your dealer, or 
Write Richburn Company, Dept. D, Aurora, Missouri 




















FREE SHAVING CREAM HONEY, HONEY, YOURE / A GENIUS! 
SAMPLE? WHATS THE IDEA ? THIS CREAMS THE NUTS! 


a 1c 7 =| MY FACE FEELS LIKE A Mi 
SWELL, WHY NOT? YOUR w mOOTH AND COOL AS A 
ALWAYS GROUSING ABOUT HOW 
SHAVING HURTS YOUR FACE . 
—THIS LISTERINE SHAVING ) 


CREAM MIGHT BE THE ANSWER 























TUBE LASTS THREE MONTHS. HAVES 
BRUSHLESS CREAM TOO. $ 
. FS i 


I'M TELLING YOU! — YOU CANT 

BEAT LISTERINE SHAVING CREAM! 
LISTERINE, EH ?-UNDER- 
STAND THEY MAKE A SWELL 

J = : ; 

ee )6CUC<irRRREECtC 

+ j 

Lambert Pharmacal Co., Dept. 116, St. Louis, Mo. Please send me free and postpaid your large sam- 

ple tube of (J Listerine Shaving Cream; DC Listerine Brushless Cream. (Check whichever is desired.) 
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FOR BETTER WORK 


And More Fun Doing It! 


ATKINS 


Silver Stool 
SAWS 





local hardware dealer stocks. 


Ask for an ATKI 





®@ Now is the best time to 
make sure of getting more 
pleasure than ever out of your 
home workshop. Check over 
your saws—follow the lead of 
good craftsmen and replace in- 
efficient ones with Atkins—noted 
for their ability to produce con- 
sistently high quality work with 
less effort. Make every job easier 
by using the right saw for the 
job—check the different Atkins 
types—handsaws, cross-cutand 
rip; coping saws; compass saws; 
circular saws in all styles—your 


Write for Atkins “How-to-Do-It” 
book of shop layout and tool 
suggestions — Send only 10c. 


E. C. ATKINS AND COMPANY 


Dept. S-11 
428 S. Illinois St. indianapolis, Ind, 


N S and Get Satisfaction 














NEW MILEAGE RECORDS WITH 


VACU- | | Hee ho GAS 
as it ‘Breathes” 


CAR OWNERS! Write today for free sample offer on Vacu-matic, 
Automatic--saves up to 30% on gas with supercharge principle. 
More power—smoother running—quicker pick-up. Agents wanted 
to demonstrate. No obligation, so send name and address to 


VACU-MATIC CO., 7617-472 W. State St., 





Wauwatosa, Wis, 
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GOOD TOOLS 
NEED GOOD OIL 


When you work with tools, 
they must be in working con- 
dition. 3-IN-ONE Oil keeps 
tools clean and bright. It oils 
the working parts; protects 
against harmful rust and 
tarnish. Get it at Hardware, 
Drug, Grocery, 10¢ Stores. 





| L 
| eS a 


3-IN-ONE Oil 
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O OBTAIN an A-1 ground finish on alumi- 

num and its alloys, kerosene is an excel- 
lent lubricant and coolant. It does not, how- 
ever, carry away heat as readily as a water com- 
pound and, therefore, should not be used for 
rough grinding. 

In machining large work when the tool per- 
haps has to travel eight or ten feet, a light 
placed permanently near the faceplate or chuck 
does not help a great deal. Make some pro- 
vision to have the light follow the cut. 

Scraping and frosting in the machine shop will 
never die out; nevertheless, scraping costs may 
be materially reduced by introducing an efficient 
form of lapping. 

Steady rests and other work rests used in 
turning or grinding long work are of little value 
unless the blocks contact perfectly concentric 
surfaces being machined. 

Ready-made electrical heating units now afford 
a simple and economical way to construct glue 
or lead pots, boiling or cleaning vats, and a 
variety of drying, baking, and _ heat-treating 
equipment. 

Some foremen seem to know only what to do 
and it’s up to the men to know how to do it. 
Give me the boss who knows both! 

When a new product is being planned and 
minimum weight is important witheut sacrifice 
of strength, toughness, and durability, it pays to 
investigate the applications of a comparatively 
new metal that is a third lighter than aluminum. 

Large punch holders and die shoes made from 
cast iron are likely to cause trouble because of 
returning residual stresses, unless the parts are 
properly seasoned before the final machining. 

If ordinary washing soda is mixed with water 
to the consistency of milk and brushed on work 
to be electrically welded, it will keep down 
weld spatters and save time in cleaning the 
finished parts. Apply it only for about two feet 
at a time or it will dry and flake off. 

In designing shop equipment or machine parts 
that are to be welded, bear in mind that the 
best weld job often has the least welding. 
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ANDO LUXUKY— 


ITS HARD TO BELIEVE 
Aharé A LOW-PRICED CAR 


NEW LUXURY EVERYWHERE 


1. MAGNIFICENT STYLING—new grace 
and distinction in every detail. 


eit 


2. BIGGER CAR throughout — 117 
wheelbase—wider seats! 


3. THE LUXURY RIDE! New appoint- 
ments, new chassis engineering— 
entirely new ride formula. 


DECEMBER, 1939 


i ae 1940 Plymouth has the most astound- 
ing /uxury and quality ever built into a 
low-priced car! 

There’s a luxurious new feel to the big Float- 
ing Power e perfinished in vital 
parts for longer life. Steering post gear shift, 
front coil springs are standard on all models 
..new engineering, designing, throughout. 

Be sure you take Plymouth’s Luxury Ride! 
MAJOR BOWES, C. B.S., THURSDAYS, 9 TO 10 P. M., E.S.T. 


SEE THE NEW LOW-PRICED 1940 PLYMOUTH 
COMMERCIAL PICK-UP AND PANEL DELIVERY! 


The Low-Priced Beaiily 
With The LUXURY RIDE 
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(Briar Hill stowers 


FOR PARTICULAR SMOKERS 


e The IDEAL 
Oif— PIPE 


HERE IS SOMETHING NEW AND GOOD AND FRIENDLY TO GIVE AT CHRIST- 
MAS—FOR NEW SMOKING PLEASURE. 


WHY GIVE "JUST ANOTHER PIPE" WHEN YOU CAN GET THE BRIAR HILL 
STOKER PIPE—THE NEWEST PIPE THAT MAKES ALL OTHERS OBSOLETE. THIS 
MODERN MIRACLE PIPE IS BRINGING NEW SMOKING PLEASURE TO THOU- 
SANDS OF PIPE SMOKERS—AND TO OTHER THOUSANDS WHO HAVE ALWAYS 
THOUGHT THEY COULDN'T SMOKE A PIPE. HERE IS A PIPE THAT REALLY 
SAVES MONEY FOR ITS OWNER—GIVES A BETTER SMOKE FOR 2/3 OF THE 
USUAL TOBACCO COST—ELIMINATES THE PETTY ANNOYANCES WHICH 
HAVE ALWAYS GONE ALONG WITH PIPE SMOKING. THIS PIPE REALLY STAYS 
LIT—BURNS ALL THE TOBACCO—ON ONE MATCH—LEAVES NO SOGGY 
HEEL—BOTH THE FIRST AND LAST PUFFS ARE COOL, DRY AND VELVETY. 


(Order one for yourself too.) 
Choose from the shapes shown at the left. 


Send $1.50 for the BRIAR HILL “PIONEER,” 
a new pipe of genuine imported briar unexcelled Te 
in workmanship and smoking qualities, fitted waa 
with the BRIAR HILL Stoker and equipped to ; 
smoke either with or without a standard filter. 


YOUR OWN PIPE, if in good condition, can be 
custom fitted with a BRIAR HILL STOKER. 
Fill out coupon, put a ONE DOLLAR bill with a 

your pipe bowl and mail to us. (Pack it well for 


mailing). Do not mail the pipe stem. The “FAVORITE” 
Deluxe BRIAR HILL 


STOKER PIPE 
Made of selected imported 


A New and Original Gift for Smokers $150 








briar... perfectly shaped. A 
pipe you'd be proud to own... 
A BEAUTIFUL GIFT PIPE 


BRIAR HILL CORP. MILLERSBURG, OHIO 


I am enclosing $1.50. Please send postpaid one BRIAR HILL ‘‘Pioneer”’ 
Model Stoker Pipe. Style and size marked at left. (Please mark first 
and second choice) 

I am enclosing $2.50. Please send BRIAR HILL ‘‘FAVORITE"’’ Model 
Stoker Pipe. I prefer C) No. 206 No. 229 _] No. 280 
I am enclosing $1.00 and my favorite pipe. Please modernize it with 
a “BRIAR HILL” STOKER. 
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HYDRA-MATIC 


A Combination of _— 
Coupling and Fully 
Automatic Transmission 
ears it’s been coming! Today 
here! For 1940, Oldsmobile 
luces what automotive engi- 
; have long been working 
rd—a completely automatic 
Here’s a combination of a 
{-circuit, turbine-type liquid 
ling and a hydraulically oper- 
four-speed automatic trans- 
on based on two planetary 
sets hooked up in series. It’s 


LDSMOBILE 


the sensation of the automobile in- 
dustry! See your Olds dealer. 
Try an Olds with Hydra- Matic 
Drive. Get free illustrated booklet. 


How It Works 


Kom 


Face two electric fans toward each other. 
Start one, and the motion of the air will 
run the other. The same thing happens in 
the liquid coupling of Hydra-Matic Drive, 
except that oil takes the place of air. 


More Than Just a Fluid 
Flywheel 


OLDSMOBILES 1940 
HYDRA-MATIC DAIVE 





Ordinary fluid couplings add a fluid fly 
wheel and an over-drive to a conventional 
clutch and transmission. Hydra-Matic Drive 
eliminates both clutch and sliding gears 


AMERICA’S 
BIGGEST 
MONEY'S 


BIGGER and BETTER in EVERYTHING 
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HOW HE MARRIED HER 
WITHOUT A SCENT! 


AL’S NEW CAR won Pezg’s fancy, best 
his new pipe got her nanny—it smelled 
fierce! So on went her roller skates to 


head for home. Wait! Here’sthe postman! 





KE TOLD AL to c!can his pipe, and re- 
filled it with mild SirWalter. Peg stopped 


The fragrant 
burley blend always wins! Try a tin! 


to sniff, stayed to snuggle. 





CELLOPHANE 
a3 around lid 


seals flavor in... 
brings you tobacco 
100% factory-fresh! 


TUNE IN—Sir Walter Raleigh “Dog House.’’ 
night, coast-to-coast, NBC Red Network. 
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MOBIL HANDY OIL 


It’s penetrating, non-gum- 
ming. Keep it on hand for aK, 
lubricating home appli- = 
ances, sewing and washing 
machines, bicycles, toys. 
Fine for automobile gener- 
ators and tools. Convenient 
wallclip free with every can. 
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PROTECTS CAR ENGINES 
C@ ¥> —QUIETS VALVES! 


Mobil Upperlube reaches the en- 
gine as a vapor. Special impreg- 
nating ingredient protects rings 
and valves from rust and wear. 
Reduces carbon. Quiets engine. 


MOBIL UPPERLUBE 


Buy where you buy Mobiloil or Mobilgas 


Mobil Specialties 


MOBILGLOSS - MOBILWAX - MOBIL STOP-LEAK 
MOBIL HANDY OIL - MOBIL RADIATOR FLUSH 
MOBIL WINDOW SPRAY - MOBIL UPPERLUBE 
MOBIL HYDROTONE - MOBIL SPOT REMOVER 
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NOW IS THE TIME TO 


Start a Home Workshop 


HOW are you spending your spare time 
during the winter months? One of the 
best ways is in your workshop making 
projects for the home and to give to your 
family and friends. For the benefit of 
those who know little or nothing about a 
workshop, POPULAR SCIENCE MONTHLY is 
presenting a series of articles on the sub- 
ject. “Why You Should Start a Home 
Workshop . .. And How to Do It” is this 
month’s topic, which you will find on page 
158. 

In one of our home workshop articles 
Dan Beard, National Scout Commissioner 
of the Boy Scouts of America, once wrote, 
“With gumption a man can make almost 
anything.”’ So if you have “gumption”’ and 
a genuine liking for tools, you can make a 
success of a home workshop... and you'll 
find it the finest hobby of all. 
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HOW LONG? HOW LONG? 


THIS HEART-BREAKING 


MONOTONY ? 








THIS WRETCHED PAY? 












































"If I Could Only Recover Those 
] aa The True Experience of a Man Who Almost l 


Ten Lost Years! Enrolled for LaSalle Home-Study Training 


In December, 1921, an American employed with a to my increased knowledge. As it is, for all I know, 








ng firm in Mexico, clip ped and sig ned i 1 LaSalle | there may be another five months without any position 
rtisement coupon. But he did not enr ...with all sorts of dim prospects. ..and meanwhile I 
len years of silence followed ... ten years of hap- am getting older... 
rd jobs, long hours, wretche di pay... “That settles it! To blazes with further procrastination! 
hen, in January , nineteen thirty tvo, that silence was To thunderation with my financial program! I’ve bor- 
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rds: “Please send the first lessons with the least possible do something with my tin e be is year 15 going to see a big 
, as time is a highly important factor to me in thi change in my affairs—and right here is where we start!” 
r of our Le rd! 4 
rough five typewritten pages he recounted the Send for Pree Booklet 
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to him it is only fair to say that on four separate forget that you ever read this message. For those oppor- 
ns he had a/most enrolled... and that on each tunities are not for you... 
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borrow the money to do it? Supposing even that | had their way to the better- 
enrolled only five months ago, at the beginning of my _ salaried positions. 
enforced vacation? In all likelihood I could have mas- 
the training by now. Or I might in the meanwhile 
hav found a congenial and profitable position, thanks 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution 
Dept. 1283-R Chicago, Illinois 


Lv | like to have your special booklet—without any cost or obligation 
t about my opportunities and your success training in the business 
ive checked. 
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Modern Salesmanship OlIndustrial Management OStenotypy 
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| TRAINED THESE MEN 


$10 TO $20 A WEEK 
IN SPARE TIME 


“I repaired many Radio sets when 
I was on my tenth lesson. I really 
don’t see how you can give so much 
for such a small amount of money 
I have made an average of $10 to 
$20 a week—just spare time.’ 
JOHN JERRY, 1529 Arapahoe St., 
Denver, Colo. 


OWNS SHOP, MAKES 
$3,000 A YEAR 


**Before taking your Course I earned 
about 17'2 cents per hour as a truck 
driver When I had completed 20 
lessons I started service work. Dur- 
ing the last year I have made about 
$3,000 in Radio I now own my 
own shop KARL KELLY, 306 W 
Calhoun St., Magnolia, Ark 


SALARY INCREASED $1,800 
YEAR IN RADIO 


“I have been regularly employed in 
radio since my graduation I have 
been Chief Engineer of three broad- 
cast stations and at present time 
am Chief Engineer of WDOD 
salary has increased $1,800 per ye: 
Since entering Radio and credit 
given you for your excellent trair 
ing JULIUS C. VESSELS, Sta- 
tion WDOD, Chattanooga, Tenn 





ibes 
id 

ran 
or vy 
ome 


$50 a 


| will train you at home 
for RADIO and TELEVISION 


Radio is a young, growing field with a future. It offers 
you many good pay spare time and full time job 
opportunities. And you don’t have to give up your 
present job, go away from home, or spend a lot of 
money to become a Radio Technician. I train you 
right at home in your spare time. 


Jobs Like These Go To Men Who Know Radio 
Radio broadcasting stations employ engineers, operators, 
technicians and pay well for trained men. Kadio manu 
facturers employ testers, inspectors, foremen, servicemen 
in good-pay jobs with opportunities for advancement. 
Radio jobbers and dealers employ installation and service 
men. Many Radio Technicians open their own Radio sales 
and repair businesses and make $30, $40, $50 a week. 
Others hold their regular jobs and make $5 to $10 a week 
fixing Radios in spare time. Automobile, police, aviation 
commercial Radio; loud-speaker systems, electronic de 
vices, are newer fields offering good opportunities to quali 
filed men. And my Course includes Television, which 
promises to open many good jobs soon. 





Why Many Radio Technicians Make 
$30, $40, $50 a Week 


Radio is already one of the country's large industries even 
though it is still young and growing. The arrival of Tele- 
vision, the use of Radio principles in industry, are but a 
few of many recent Radio developments. More than 28, 
000,000 homes have one or more Kadios. There are more 
Radios than telephones. Every year millions of Radios 





get out of date and are replaced. Millions more need new 








Set Servicing 

pays many Ra 

dio Technicians 

$30, $40, $50 a 

week. Others 

hold their reg- 

ular jobs and 

make $5 to $10 

extra a week in 

spare time. 
Loud Speakor System building, mstalling, 
servicing and operating is another growing 
field for well trained Radio Technicians. 


tubes, repairs, etc. Over 5,000,000 auto Radios are in use 
d thousands more are being sold every day. In every 
branch Radio is offering more opportunities—opportunities 
r which I give you the required knowledge of Radio at 
me in your spare time. Yes, the few hundred $30, $40, 
$50 a week jobs of 20 years ago have grown to thousands. 


Many Make $5 To $10 a Week Extra In 
Spare Time Whil : Learning 


ie day you enroll, in addition to my regular course, I 

irt sending you Extra Money Job Sheets which start 
showing you how to do actual Radio repair jobs. Through- 
out your course I send plans and directions which have 
helped many make from $200 to $500 a year in spare 
time while learning. 





You Get Practical Experience While Learning 


send you special Radio equipment: show you how to con- 
juct experiments, build circuits illustrating important prin- 
ciples used in modern Radio and Tele- 

vision receivers, broadcasting station and 

loudspeaker installations. My 50-50 meth- 

od of training gives you _ both 

printed and actual work with Radio 

parts—makes learning at home in- : io ‘ a 

teresting, fascinating, practical. I tion, maintenance men and Radio Technicians in 


Broadcasting Stations employ operators, installa- 


other capacities and pay well, 


DIO SET SERVICING 

MENT to help you make 
money fixing Radio sets while learning and to 
equip you with a professional instrument for 
full time work after you graduate 











Find Out What Radio Offers You 


t today. Mail coupon for my 64-page book, “Rich Re 
rds in Radio.” It points out Radio’s spare time and 
| time opportunities and those coming in Television; 
ls about my course in Radio and Television; shows many 
tters from men I trained, telling what they are doing 
1 earning. Read my money back agreement. Find out 
it Radio offers you. Mail coupon in envelope or paste 
a penny postcard—NOW. 
E. SMITH, PRES., DEPT. 9NP3, NATIONAL RADIO 
INSTITUTE, WASHINGTON. D. C 


J. E. Smith, President, Dept. 9NP3 
National Radio Institute, Washington, D. C. 


Dear Mr. Smith: 

Send me FREE, without obligation, your 64-page book “Rich Re- 
wards in Radio’ which points out Radio’s opportunities and tells 
how you train men at home to be Radio Technicians. (Write 
plainly. 


futomobile Radio is another new Radiv Name 
selling, installing, servicing. One 
mor more auto owners will install 
» sets within the next year. 
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The Time May Come When 
We'll Have No Privacy at All 


WELL, I took it in stride when “glass 
bricks” for building purposes first put a 
literal meaning in the old adage about 
“people who live in glass houses.” Now I 

hear that cars may be 

NOW YOU KNOW HOW made with transpar- 
VVE FELT ALL , ent-plastic tops. My 
THESE YEARS: heart goes out in pity 
for the modern youth 

and gal when cars no 

longer afford privacy 

consistent with the 

needs of those mo- 

ments of “engine 

trouble.” And what if 

the stuff is applied to 

airplanes? Can you 

imagine a pilot’s body 

hurtling through air 

with nothing but a motor in evidence? Or 
Lanky Joe doing a cocky bandmaster’s step 
down Main Street on an invisible bicycle? 
Who knows but what we may even have 
transparent tires so we can see if there’s 
enough air in them?—M. G., Brooklyn, N. Y. 


Can a White Darkroom Be Dark, 


This Camera Fan Wants To Know 


HavinG just finished building and painting 
a darkroom in my cellar, it now turns out 
that it’s all wrong. At least, that is what a 
friend informs me who is a much older hand 
than I am at the photography game. Old 
hand or not, he’s wrong, in my opinion. 
Here’s the story. I knew, of course, that a 
darkroom should be dark. But I figured that 
if I made it light-tight and turned out the 
lights, it would be just that. Thinking that 
it would be a pretty gloomy place when the 
lights were on if I painted it dark, I made it 

white—floor, walls, 
GWAN, THE MOST wiDELY and ceiling. This, my 
USED DARKROOM IS THE friend says, will be bad 
BATHROOM, AND THATS - 


SHINY wHiTteE? When I'm working un- 


der red light with or- 

thochromatic film, be- 

cause the white sur- 

faces will reflect the 

red light from. the 

lamp, multiply its 

strength by reflection, 

and ruin my film. This 

scared me, so _ I've 

been working with the 

lights out—not a bad 

idea in any case. Can anyone save me the 
trouble and expense of ruining a batch of 
good ortho film by telling me who's right, 
my friend or I? I still think it makes no 
(Continued 


f + 


difference what color a darkroom is.—D. V., 
Toledo, Ohio. 


Pretty Soon All We’ll Need 


Is Standardized Drivers 

From time to time your readers have rec- 
ommended through their letters the stand- 
ardization of automobile bumpers, lights, 
and so on. This year, for the first time, car 
manufacturers are beginning to standardize 
their headlight equipment so that the Whozis 
Six my neighbor drives and the Whatzis 
Special I buy gas for look exactly alike as 
they approach each other on a dark road at 
night. Drivers now can tell at once that the 
car approaching really is a car, and not two 
one-eyed cars, two motor cycles, one one- 
eyed car and the rising moon, or a pair of 
Japanese lanterns. On any given night we 
can now gauge with reasonable accuracy 
how far away a car is and how fast it is ap- 
proaching, because we know from experi- 
ence how its lights look as they approach. 
Now let’s see the manufacturers standardize 
tail lights at a given brilliance, color, spac- 
ing, and height from the road. Why, one of 
the most serious of night-driving problems 
is practically licked!—M. A. M., San Fran- 
cisco, Calif. 


College Engineering Student 
Doffs His Freshman Hat to P. S. M. 


Wov.p like to tell YOU'RE GOOD TOO, 
you that I enjoy read- PS.M.! 


ing your magazine, 
and eagerly await the 
next issue. For my 


work as aé_e college 

freshman in engineer- 

ing, I find your maga- 

zine a great he'p in 

supplying inform: tion 

on current engiieer- 

ing problems. The 

“Home Workshop” sec- 

tion is also swell, and 

now that its size has been increased, I’m sure 
that the readers will enjoy it more than ever. 
—G. F. Z., North Bergen, N. J. 


Ever See a Shadow Brighter 
Than the Surrounding Area? 


PLAYING tennis last summer on a cloudy 
day, I noticed a queer thing that I’m at a loss 
to explain. The “shadow” from the net was 
brighter than the surrounding court. Per- 
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Training Counts in Every Field 


Bini 


“a Must Know What to Do 
When Signals are Called 


lo play the game—whether on the football field or in 
gger jobs of business and industry rig must 
w what to do when the signals are called. To make 
ma player must be above average—and you 
ve above average to meet the demands of em- 
for the better paid positions. 
ur own ability to hold the better jobs depends 
y on the preparation you have made to accept 
¢ opportunities offered every month in the year 
active fields of today such as Air Conditioning, 
Engineering, Drafting and Design, etc. Men 
» fields and others with preparation as account- 
nd in merchandising are being advanced into 
penings as department heads, managers, fore- 
iperintendents, traveling auditors, etc. 
r opportunity today simply means being ready 
good jobs looking for good men—your chance 
vorthwhile position depends on whether or not 
i} prepare - meet the demands of employers 
- the country who are offering the big ros to 
ho can handle them! 


out training a man is no more valuable at 40 


than at 30, is old at 50. But the doctor at 40 or 50is a 
better doctor than he was at 30—and it’s the same with 
men trained in other fields—executives, draftsmen, 
engineers, merchants, architects are young at 40, 
at 50 — and still have many good pay years ahead. 
Promotion, higher pay, reward properly trained men! 


American School, an educational institution incor- 
porated “‘not for profit,’ has used for over 40 years a 
direct and practical method for preparing men to handle 
the bigger jobs in business and industry. 


American School graduates hold important positions 
as engineers, accountants, experts, draftsmen, managers, 
etc., or successfully operate their own business. Thou- 
sands of our High School graduates have entered col- 
leges, universities, normal schools, etc., have attained 
success in business or industry. 


Find out how American School can help YOU, the 
difference it may make in your entire future success 
and happiness! Mail coupon today for free Bulletin 
and early lesson in field of your choice. No obligation 
on your part. 


American School, Dept. G946, Drexel Ave. at 58th St., Chicago 


‘ Try a Lesson Yourself—No Obligation 


American School, Dept. G946, Drexel Ave. at 58th St., Chicago 


Please send me without expense or obli- 
my part a copy of your Bulletin and an early lesson in the field I have selected. 


hecked the line of work in which I would like a good job 


0 Electrical Engineering 
© Diesel Engineering 
0 Drafting and Designing 
] Electric Refrigeration 
Heating, Ventilating, 
Piumbing 
Professional Accounting 
A. Coaching 


r Conditioning 
rchitecture 

itomotive Engineering 
itomobile Repairing 
okkeeping and 

Cost Accounting 
siness Management 
vil Engineering Incl. 
viation ] High School 
ntracting, Building ] Highway Engineering 
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Ow Keaders Say _ 


haps one of your readers has observed a 
similar phenomenon and can give me the ex- 
planation. It must have been a shadow and 
not a reflection because the net was of a 
dark color.—P. H., Eureka, Utah. 


There’‘s No Doubt About It, 
It’s a Much Simpler Idea 


THAT outfit with the hand and dial and 
strings that shows a motorist when his car 
is backed the proper distance into his garage 
was ingenious to say the least. I can’t help 
thinking that it would have been simpler 
just to put a two-by- 
four along the floor 
near the back of the 
garage, which would 
have indicated its 
presence when the 
wheels touched it. 
On the other hand, 
I tried this with near 
disastrous results. 
To brace the two-by- 
four, I ran two short 
pieces from it to the 
wall studs at the 
back of the garage. 
One night I came home in a hurry and hit 
the board a little too hard, shoving the rear 
wall practically off its foundation. The best 
and simplest device I’ve run across yet is 
this. Take a springy piece of wire and stick 
it in a hole drilled in the wall exactly op- 
posite the windshield upright when the car 
is all the way in. As you drive in (front- 
wards), it’s easy to tell when the car is all 
the way in by just watching the tip of the 
wire. Put an eraser over the end of the 
wire so it won't scratch anybody’s eye out. 
—C. H. E., Bridgeport, Conn. 


YEAH, BUT US 
GADGETEERS LIKE To DO 
THINGS THE MOST | 
COMPLICATED WAY! 


- 


You Never Learn the Truth 
Until the War’s Over 


LIKE your many other readers, I have been 
interested for years in following the new de- 


velopments in war 

SWELL, THEN WE weapons so ably 
WONT HAVE reported in your col- 

umns. Always the 
question was: “How 
will these untried 
armaments show up 
under the actual test 
of modern war be- 
tween major pow- 
ers?” Now, unfor- 
tunately, such a war 

has actually broken 

out, and we might 

find some compen- 

sation for its horrors in having that question 
answered. But do we? No, indeed. As soon 
as the first shot was fired, the censorship 
(Continued 


as 


was clamped down so tight that the war 
might as well be on another planet for all 
we can know about it. I suppose the truth 
will be told some day about the battles that 
are being fought now, but by that time we'll 
be so sick of the idea of war that we won't 
want to hear about it—aA. D., Seattle, Wash. 


That’s a Big Piece of Pie 
Even for a Wide-Angle Mouth 


My work is driving when ! TRIED 
a loco’ for the New _ '!T ! GULPED O- 
se ; THE WHOLE > q 
, 


South Wales Govern- 

ment Railways, and I PIE DOWN! 
take much interest in 
the problems appear- 
ing in “Our Readers 
Say.” Here is the so- 
lution to S. A. M.'s 
problem about the pie 
eater with the wide- 
angle mouth (and ap- 
petite). By guess and 
trial, plus the use of 
mathematical tables and the aid of Euclid 
I find the required measurement of the 
mouth that bit the piece out of the pie to be 
3.1 inches—nearly. I’ve been a regular read- 
er of your magazine since last February, and 
find it most interesting—R. B., Chullora, 
N. S. W., Australia. 


Can This Mean They’ve Got ‘Em 


in Australia, Too? 

AM ALWAYS pleased to get my copy of 
P.S.M., and I don’t ask for any changes. I 
have seen some good ones in the readers’ 
letters, so would 
you let me suggest 
one? How about 
some one making 
some concentrated 
honesty that could 
be injected into our 
politicians, and then 
some one trapping 
and holding the poli- 
ticians? I'll volun- 
teer to use the needle. 
—C. C., Huskesson, 
N. S. W., Australia. 


MAYBE 1 NEED THIS FOR 
HORNING IN TWicE! 


Hickory, Dickory, Dock, 
The Dog Replaced the Clock 


SomE time ago, I read a letter from one of 
your readers in which he pondered the rea- 
son for his waking up every morning just be- 


fore his alarm clock was set to go off. I’ve 

often had the same thing happen, but that’s 

not what I’m writing about, specifically. 

What I'd like to hear some reader’s opinion 

on is a somewhat similar phenomenon con- 

cerning my dog. It’s the custom of our small 
on page 16) 
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into the unknown, knew greater For 47 years, the 
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Ow Keaders Say — 


family to sit down to breakfast at the latest 
possible moment that will permit us to eat 
and get up again and meet our various ap- 
pointments. Fortunately, for the cook at 
least, we all leave the house at the same 
time. This means getting up from the table 
at the same time, or somebody is late for 
school or business. We eat in a small break- 
fast room that has a clock that broke re- 
cently. For a while after it broke, some one 
was always dashing into the next room be- 
tween mouthfuls to see what time it was, 
until one morning it dawned on us that my 
dog always barked at the exact time we 
were in the habit of getting up from the 
table. She’s our clock, now, and she’s never 
failed to come barking up to the table at just 
the right time for two months. How do you 
suppose a dog knows -vhat time it is?—H. R., 
Pittsburgh, Pa. 


It’s Something To Stew Over While 
Watching for the Pot To Boil 


Here’s a kitchen mystery for scientifically 
minded readers, and a possible explanation. 
Suppose you are boiling some water, or re- 
heating a pot of coffee, on the gas range. 
Shut off the burner 
just before it comes 
to a boil—and it 
starts to steam, as if 
turning out the flame 
made it hotter! I 
thought I was seeing 
things the first time 
I noticed this. After 
puzzling over’ the 
paradox for 
time, I hit on the 
following theory. As 
the water approach- 
es the boiling point 
it is steaming, all right, but the steam is hot 
enough to be invisible. When the burner is 
turned off, the temperature in the pot drops. 
This allows the steam to cool a little, so 
that it condenses and becomes visible. 
Right ?—-J. Y., Bridgeport, Conn. 


ME AND WATT, ONLY HE 
OID SOMETHING witH IT! 


some 


He Can Improve on the Name 
— for a Good Ten Minutes! 


IN THE article about the “Garden of Queer 
Plants,” it is mentioned that the garden 
contains an Australian plant with seed pods 
that resemble birds. I thought the owner 
of the garden might be glad to hear that if 
he should ever have the misfortune to lose 
his bird plant, we have 2,400 acres of land 
covered with several m‘liien of them and he 
is welcome to all he wants to carry home. 
We refer to them, in our rustic way, as 
“devil claws,” though any unfortunate farm- 
er who hap get one around his 
ankle can usually improvise and improve on 
the name for a good ten minutes; that being 
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the usual length of time it takes to unhook 
said claw. For tenacity and blood-drawing 
ability, they are two degrees above fish 
hooks. We are enjoying your magazine a 
lot. Power to you!—B. P., Medicine Lodge, 
Kans. 


It Took Only Fifteen Minutes 
Plus Two Hours for Checking 


Ir was no task at all to knock out that 
“tough” tank problem a few months back. I 
did it in fifteen min- 
utes (plus about two 
hours to check the di- 
mensions against the 
volumes). Since you 
like problems for your 
magazine, here is a 
good one, and not too 
hard for mathemati- 
cally minded readers y 
to solve. Problem: If Ree 
the shell of a hollow 
ball is four’ inches ? 
thick and contains 
one fifth of the cubical contents of the whole 
ball, what is the outer circumference of the 
ball?—J. J. M., San Francisco, Calif. 


That’s One Order That 
Probably Will Be Obeyed 


SuHapes of Hercules! Can it be that Amer- 
ica is training an army of supermen to 
whom the puny, .45 caliber automatics and 
the measly rifles the A.E.F. was equipped 
with will be as popguns to the hand weapons 
they'll carry in future wars? In the article 
“Uncle Sam Arms Against the World” in 
the October issue, is a picture that suggests 
this as a possibility. Look closely at the six- 
teen-inch gun in the photograph on page 59. 
Three quarters of the way up the barrel 
you'll see, if your eyes are sharp, the words 
“DON’T TAKE.” Now who, or what, in the 
Sam Hill do they mean? How is anybody 
going to “take” a _ sixteen-inch gun, and 
where would he take it to? Do you suppose 

it was meant to 

JOHNNIE GET warn foreign § spies 

YOUR GUN,GET = not to “take” the 

YOUR GUN = oun’s picture? Or 

were the words 

somehow printed on 

the film the photog- 

rapher used. Maybe 

I was right the first 

time, and the gun is 

for Herculean rook- 

ies of the future to 

practice the manual 

of arms with, and 

the sign was put 

there to discourage some impatient tyro sol- 

dier from swiping the gun for a little secret 
practice.—T. C., Detroit, Mich. 
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DOZENS OF OTHER MODELS 


a 





® ORS NE DINE IS 
UPER-DUPER. |T HAS 2 SPEEDS FORWARD~ 
2 SPEEDS BACKWARD AND A GEAR SHIFT 
LiKe AN AVTOMOBLE 
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THIS IS THE BABY | WANT- 








Leading toy stores are showing a sensational new 

kind of Erector this year. An Erector that makes 

@ model-building more fun than the movies—more 

‘citing than a football game. Because Erector has gone all-electric. 


w, for the first time, you can build a revolving airplane beacon 
th a real electric searchlight—construct electrically lighted rail- 
tad trains, Ferris wheel, airplanes, motor cars—erect electric 
ridges that open and close—make mighty cranes that grab up steel 
rders by electro-magnetic power. 


1 can build all the engineering marvels you see on this page—and 
100 more—with one Erector set. Put dazzling electric lights on 
thm. Make them buzz with action with the new 4-speed Erector 

ectric engine. There are more blood-tingling thrills in the new All- 
Electric Erector than in a dozen ordinary toys. Tell Dad that Erector 
is your No. 1 choice of Christmas presents. 


the Sensélional New ALL-FLELTRIL 


aRECTOR 


THE NO. 6% ERECTOR. GEE! 
IT’S GOT EVERYTHING. I'M 
GOING TO ASK DAD TODAY 





Get a load of the No. 814 All-Electric 
Erector. Crammed with exciting 
electrical and structural parts. Elec- 
tric lights—110 volt electric engine 
with 4 speeds and automobile-type 
gear shift—powerful electro-mag- 
net. Also, polished steel boiler shell 
—big red wheels—steel girders and 
red, yellow and blue structural 
plates—gears and pinions—a total 
of 18 lbs. of up-to-the-minute parts 
for building over 100 colossal, en- 
gine-driven, electrically i 

engineering marvels. Price $12.95; 
other Erectors from $1.00 to $29.95. 





As exhibited at the New York World’s Fair 
WORLD'S FAIR EDITION 


F REE “Toys That Buzz with Action’’ 


20 color pages—over 100 illustrations 


Hello Boys! This exciting book has full 
color pictures and descriptions of the 
new All-Electric Erectors as exhibited at 
the New York World’s Fair. Don’t lose 
a minute in sending for a free copy. 
Mail coupon or post card. 


A. C. Gilbert, 
Founder of the 
Gilbert Hall of 
Science — the 
home of Erec- 
tor, American 
Flyer Trains, 
Gilbert Chem- 
istry Sets, Kas- 
ter Kit and oth- 
er Gilbert scien- 
tific wonders. 


rush 
Canada). 


Name 
Street 


RUSH COUPON OR POST CARD 
Mr. A. C. Gilbert, 
16 Erector Square, New Haven, 


rt, The A. C. Gilbert Company 


rest. 

You bet I want your World’s Fair Edition 
“Toys That Buzz with Action.’’ Please 
(Offer good only in U.S.A. and 
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Ach ow ro Provect 


Your INVENTION WITH U.S. PATENT 

















Small Ideas May Have 
Large Commercial Possibilities 


Inventions do not have to be complicated to 
be protitable when Patented. The 5¢ and 1 
stores flourish on simple Patented products 
which are commercially successful. The zip- 
per, safety pin, thumb tack, paper clip, col 
lar button—all are simple yet familiar in 
ventions—brought their inventors rich re 
wards. If you have a Patentable invention 

act to protect it. Send for our FREE 4s- 
Page Book that tells you how. 





























CLARENCE A. O’BRIEN 


Dept. 9M2, Adams Building, Washington, D.C. 
Registered Patent Attorney before U.S. Patent Office 


Sree Cook TELLS IMPORTANCE 


OF QUICK ACTION—HOW TO OBTAII 
PATENT AND MARKET INVENTIONS 


If you have invented something, if you’re interested in 

venting something, you need our new 4s8-page book that gives 
the entire Story of Patents. It tells you for the first ti 
about new phases of invention, how others succeeded, hi 
the patent laws protect you, how to market your inventio 
where to obtain finances, how to form a company, partne 
ship, or arrange for royalties from your invention’s sa 


PRACTICAL BENEFITS OF THIS BOOK 


You will find 6 complete pages illustrated with simple 
ventions that have succeeded in six different fields of indus 
try. Over 100 illustrations are in this book. You will r 
the stories of ten (illustrated) of America’s most famous 
inventors. You will find an experienced and thorough su 
vey of market conditions affecting the inventor—showing t 
possibilities for commercial invention today. Entire chapter 
are devoted to the value of a patent in promoting the fi 
success of your invention. The importance of quick act 
in applying for patent is stressed—facts revealing danger | 
delay are emphasized. 

If you expect to realize profits from your invention } 
must protect it with a U. S. Patent. Otherwise you may fi 
that all your time and labor have been lost, because it ofte 
happens that other inventors are working on the same 
vention. If you have an invention, or an ambition to inve 

get the information on obtaining patent AT ONCE! 


FREE RECORD OF INVENTION FORM 


When you send for our FREE BOOK, we include, also Fr 
our specially prepared Record of Invention blank, on wl 
you can quickly make and date a sketch and deseriptis 
your invention. This “disclosure” as it is called, m 
absolutely invaluable as evidence for you, should your riglits 
ever be contested. Be sure to get it and use it. 


REGISTERED PATENT ATTORNEY before U, S. Patent Office 


POPULAR SCIENCE 


to advertisers. 





Ls 
You IMPROVEMENTS IN 
MACHINERY, ARTICLES, DESIGNS, FORMULAS, ETC., IF NEW 


Every year thousands of Patents are granted. Very few, Matters. Our complete service is described in Our Big 
( er, represent the discovery of entirely new  prin- Book. Mail Coupon for it NOW. 

es. Most of them provide new methods of doing some 

day thing in a better way—changes for greater REASONABLE FEES—CONVENIENT TERMS 
ency, usefulness, adaptability. or beauty in some 

isly Patented thing. These IMPROVEMENTS are Don’t worrv about finances. Our 

table if new, and actually represent new inven able—we can arrange 

These improvement Patents offer large chances 

rotit if commercially useful. The business world 


fees are very reason- 
convenient terms of payment. It 
is our custom to permit clients to pay for our services in 
installmer.ts as the application progresses in our office. 
improved products and services. See our Big Book for fees in obtaining Patent. It ex- 


Jains our arrangements clearly. Send for it NOW, 
FINISHED DRAWINGS NOT NECESSARY 
sig Book tells you how you can start immediately to GET FREE BOOK—MAIL COUPON NOW 


for Patent Protection even if you haven't finished If you have an invention in the making—if you simply 
s or drawings available now. It will tell you how have the crude elements of an invention in mind—you 
prepare the specifications and finished drawings should have our Big FREE BOOK without delay. It will 
iry in the form prescribed by the Patent Office guide you every step of the way—from the preliminary 
to secure for you full Patent Protection. Mail search stage to the issuance of the final patent grant. 
for Our Big Book TODAY, This book contains twenty-five chapters deseribing in 
plain man-to-man language the story of obtaining a pat- 
OUR SERVICES TO YOU ent and marketing an invention. This book is absolutely 
FREE—just tear off the above coupon or write us a 
e registered Patent and Trade-Mark Attorneys, letter or postcard TODAY! 
Inventors all over the United States and abroad. 
ganization is complete. We have Draftsmen, ex- CLARENCE A. O’BRIEN 
ed Searchers and Attorneys to serve your inter- Dept. 9M2, Adams Building, Washington, D. C. 
We can act as your legal adviser in all Patent Registered Patent Attorney before U.S. Patent Office 


Dept. 9M2, Adams Building +--+ ++» WASHINGTON, D. C. 
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Be a 
Civil 
Engineer! 


Learn—Quick 
Reference 





Cyclopedia of 
Civil Engineering 
7 great volumes. 


2.800 pages. | 
1.600 illustrations | Earn 


Newrevisededition $3000 


by twelve of Amer- 


gineers. 


bridges railroad 

teel tructure m 

I ipal engineering 

Saher supply, road 

building, et 
Spanish Grain 
Flexible Covers ne cage A nee 
Gold Stamped oa , 

ry tra 


Shipped | : a an 


For Examination 
. 


Drexel at 58th St. 
] want to exan 
( pedia for 10 day 


the 


idre 


name and addre 











Includes Surveving il engineers are 
! i int are 


pon without »bligation. 


Ma the cc 
Free a AMERICAN veceeneas. Socmry ment. Every essentia 


Dept. C920 _ Drexel at 58th S Chicago re ‘simile, Radio oN R and Installe “OV on. ‘ get | RadioParts 


express, but Tam 


< re th tr ‘ 
Fed gn Ale ors ing for va 255-M University Place, N. W., Washington, D. C | Analyzer 


if I return 
keep them | wi 
$ " 


sa 
paid Send ate 


Attach letter statir « age 


ness man as reference 


LET ME PROVE 
1 CAN MAKE 


I changed myself from a 97-lb. weakling 
to winner of title, *‘World’s Most Per- 
fectly Developed Man.’’ Let me prove 
that my secret of Dynamic Tension 
will give you powerful muscle, smash 
ing strength, a handsome build?’ All 
with the I ask is a 7 DAY TRIAL. Write 

for my 48-page FREE 
helpof | BOOK. 


these books CHARLES ATLAS. 
Dept. IM. 115 East 





tea’s greatest en- a Year—and Up! 23rd St., NewY orkCity. 


wanted NOW. Enor- | it TRAIN YOU AT HOME IN SPARE TIME 


being spent in all 
— Be gr TO MAKE GOOD MONEY IN 
rect the work 


“> RADIO © TELEVISION 


going on—water and 
aaa ie 





Easy to Start . .. . Earn While You Learn 

» a wonderful success in Radio 

‘tical home train ing. ¥< oulearn 

easily pe ank kly by doing inte ing experimer th le ~ You Get 
146 


»make p K. | 
American Technical Society ” Get cel. see i ya 
Dept. C920. Chicago BiG FREE ‘BOOK! © E complete details, in, new ca alog | Radio Teak 


IVIL ENG meng ng ot RADIO"’’. Write ° 
ill gladly pay the few Sprayberry Academy of Radio, All Purpose 





Pehaitassr: | ER vz Price 


cupation, employer's Easy Terms 


at least one busis Only 10c a Day 








SURE RO UTE 
HAPPY- LAND 


Save over % on all standard office 
rmodels. Also portables at reduced prices. 


SEND NO MONEY 
All late models completely refinished like 
. my —_ ; ap wed person gece er 
ig free catalc showe actual machines 
in full colors p Bee et prices. Send at once. rat 
Free course in typing included. owe 
Monroe St, 


International Typewriter Exch., Bert. t 1207, Chicago 


LEAR TOOL and DIE MAKING [eau 


Machinist Trade and Screw Machine Work, fully BIGGER 
equipped State Certified Shops. Practical Methods 
on actual work, jobs open F rv Trained Men. Employment hel Pp given, PAY THE 
Enter now, low " attic n, Illustrated Book FREE. ALLIED 
; ALLIED SCREW ae te co. 
School Div.) Dept. PS-12, 609-613 W Rake St, Chicago, __ WAY, 


MAKE MONEY AT HOME 


’ MOLD 5 66 


Amazing rubber mold-making outfit makes perfect 
flexible molds of plaques, ash trays, book-ends, 
— ete. Molds cost from 6e to 25¢ each. Each mold 
makes hundreds of novelties and gifts to sell up to 
$1.00 apiece! No experience necessary. Quick and easy. 
Start profitable business in your home ell to stores, 





> a gift shops, friends, resorts, road stands, by mail. Full or 
Send for new illustrated watch and 50 spare time. ‘‘Molders Handy Book"’ and list of buyers 
welry catalog Many attract REE. 


Make extra money, too 
Plymouth Jewelry 
163 Canal St., Dept. 





+WANTED: 1000 MEN!«— 


Be a U. S. Post Office Clerk or Carrier Eup, AND MAIL THIS COUPON NOW! . 


SALARY $1,700-$2,300 PER YEAR! PENSIONS! VACATIONS AT FULL PAY! NO LAYOFFS! 


PAY FOR COURSE ONLY AFTER YOU ARE APPOINTED AND WORKING 


Fitlange SO-LO WORKS 


New York  _|__— Dept. A-823 Cincinnati, Ohio B’/ / <7 \\ 





INTERSTATE HOME Stuy BUREAU 
901 AD ST., NEWARK, N. DIV POS 





So sure are we that our simplified Interstate 
Home Study Course of coaching will result in 
your passing the examination and being ap- 
pointed that we are willing to accept 1,000 en- 
roliments on the following basis: The price of 
our complete ome ag course is $30. 


We are willin ive you this course with 
the_understan t hat you are to pay the 


INTERSTATE HOME STUDY BUREAU, 901 BROAD ST., NEWARK, N. 3. 


men. 
30 cost for the Course ONLY AFTER YOU ARE in 

PPOINTED AND WORKING. Should you take ee Mts. 
the examination and fail,or not be appointed ‘or 
any reason whatsoever, the toss will be ou~s 
and you will not owe us one Cent for the course! Name. ail 
Write if you meet following requirements Pp S NT PLAINLY IN PENCIL 
American citizen; Age, 18 to 45 years; weight 
125 Ibs. or over; height 5 ft. 4in. or over Address 








a State 
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TRY FOR A , 
Free ft Cowise | 


Copy this girl and send us your drawing — perhaps you'll win 
a COMPLETE FEDERAL COURSE FREE! This contest is 


for amateurs, so if you like to draw do not hesitate to enter. 


Prizes for Five Best Drawings — FIVE COMPLETE ART COURSES 
FREE, including drawing outfits. (Walue of each course, $195.00.) 


FREE! If your drawing shows sufficient merit you will receive a grading 
and also our opinion as to whether it indicates art talent worth ddeainn 

Today design, color and illustrating influence the sale of most merchandise. Trained 
commercial artists have, therefore, become important in industry. They are in de- 
mand, — well paid — machines can never displace them. Artistic talent is com- 
paratively scarce. If you can draw, why waste this rare gift? Train yourself to do 
work for which nature has fitted you and which few people can do. Success now- 
adays comes easier to those who develop natural ability. We have trained many 
young men and women now capable of earning up to $5,000 yearly as artists. Use 
this opportunity to test your talent. Read the rules and send us your drawing. 


RULES: This contest open only to amateurs, 16 years old or more. Professional commercial artists and Federal 
School students are not eligible. 1. Make drawing of girl 6 inches high, on paper 7 inches high. Draw only the 
girl, no lettering. 2. Use only pencil or pen. 3. We return no drawings. 4. Print your name, address (town, 
county, state), age, occupation on back of drawing. 5. All drawings must be received by November 30th, 1939. 
Prizes will be awarded for drawings best in proportion and neatness by Federal Schools Faculty. 


FEDERAL SCHOOLS INC. 
wy 12149 Federal Schools Building, Minneapolis, Minnesota . 
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HEN you see a Robot 
obey its inventor’s com- 
mands to rise, walk, talk, 
sing, and smoke, you won- 
der what kind of imitation 
brain it has. 
The New Merriam- 
Webster tells you that the 
Robot’s “gray matter” is 
made of Selenium, and its 
chemical relatives, which 
also make possible all the 
other modern marvels 
achieved with the photo- 
cell, or “electric eye.’”’ And 
the same kind of informa- 
tion which “The Supreme 
Authority” gives on Sele- 
nium is also furnished on the other 91 
elements known to the world of chemistry! 


For scientific information, turn first 
to the NEW MERRIAM-WEBSTER! 


Send for FREE BOOKLET, ‘“‘The New Merriam- 
Webster: What It 
Will Do For You.”’ 
G. & C. MER- 
RIAM CO., 
Dept. 301, 
Spring- 
field, 
Mass. 
© 
LOOK FOR THE 
CIRCULAR 
TRADE- MARK 


Copyright, 
1939, by 


& Ha . 
er 
WEBSTERS G.& C, 
Merriam Co. 
DICTIONARY 
Second Gdilion 





Luscombe train- 
ed men are em- 
ployed with 


A SUCCESSFUL?! ws 
leading Aviation 
CAREER IN Eat ~“rprises 


throu*¥hout the 
AVIATION U.S. - Practical 
training under 
experienced instructors, limited en- 
rollment, strict supervision and mod- 
ern methods have assured successful 
careers for Luscombe graduates. 
Details will be gladly sent upon 
request. 


~—LUSCOMBE—— 


SCHOOL OF AERONAUTICS 


WEST TRENTON, N.J. Dept. P 


PLACED 

90% 

OF OUR 
GRADUATES 




















-STATE COLLEGE 


B-S- Degree in2 years 
World famous for technical 2-year courses 
Civil, Electrical, Mechanical, Chemical, Ra 
ENGINEERING Aeronautical Engineering Business Admir 
tration and Accounting. Special preparatory 
department for those who lack required high school work St 
diploma courses (36 weeks) in Surveying, Drafting. Low tuition. I 
living costs. Students from every state and many foreign countries 
56th year. Enter September, January, March, June. Write for cat 


log. 5129 College Ave., ANGOLA, IND 





New York — Fsisbed 


Electrical 
Ask for free Sehool 


illustrated booklet 


40 West 17th St., N. Y. C. 








(JRARN PHoTOGRaPHY 


ture photography. For pleasure or ca- kx 
29th year. Write for Free Booklet. f eri . 


Our staff of noted experts will teach 
you Commercial, News, Portrait, Adver- TOM 
tising, Natural Color or Motion Pic- 
reer. Wonderful opportunities. Personal 
Attendance and Home Study courses. 
NEW YORK INSTITUTE OF yt gs yal 
10 West 33 Street (Dept.5) New York C 





ELECTRICAL ENGINEERING 


Condensed ONE-YEAR residence course combines 
theory with practice in well-equipped laboratories. 
High employment record. Suburban campus; mod- 


ern buildings; dormitory. 47th year. CATALOG. 


Give age. 


ISS "ser" 


112 Takoma Ave., Washington, D. Cc. 
BE A PASSENGER TRAFFIC INSPECTOR 


Men, 19 to 50, qualify by simple, home-study course 
in spare time . a completion, We place gradu 3 
at up to Sloo month, plus eg Aeedgge 
refund tuition. Tre Sooklet describes 20 
in this work. STANDARD BUSINESS TRAINING 
INSTITUTE, Div. 312, Buffalo, N. 2.4 


DEGREE IN 
TWO YEARS 


B.S. Degree courses in engineering: Electrical, Civil, Chem., 
Mechanical, Radio or Aeronautical. 1 yr. Mech. Draft- 
ing. Approved by Civil Aeronautics Authority, participa- 
tion in Pilot Training Program. Large industrial center 
Prep cqurses without extra charge. Earn board if desire 

Low tuition. Enter December, March, June, Septembe 

Write for Catalog 

6190 E. Washington Blvd., Fort Wayne, Ind. 
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Offers 


Accredites 
approved 
sel A 

in 


FOU R co 
Oper: ation 





Employ 


88 Degree 


( 
A 
McKinley - 


Mone ach 
Institute, : 


PARKS 


PARKS AIRPORT 


COLLEGE 


EAST ST.LOUIS, ILL- 


Offers YOU COLLEGE and PROFESSIONAL TRAINING 
Majoring in AVIATION 


Accredited by the Illinois Superintendent of Public Instruction. U.S. 
‘ ed as a Commercial Ground and Flying School and Mechanics’ 
s Accredited by and cooperating with the United States Army Air 

n giving flight and mechanical training. Open to high school 


FOUR courses lead to B.S. degrees in Professional Piloting, Aviation 
Operations, Maintenance Engineering, Aeronautical Engineering. 

SEVENTEEN TRAINING PLANES are used in professional flight 
g which prepares graduates for airline flight operations. 74% 
juates enter air transportation in North and South America. 
ght training given 1800 hours being flown monthly. 

specialists in various fields 
Enr iment limite 1 ‘to a total 

ents. Total enrollment 415 
airport, 18 buildings devotes 1 to s« 

ories and din ing hall ‘at the College 
Term Janusz 8. Send postcard for new 64-page catalog. 


13th YEAR p. PARKS AI COLLEGE East St-Louis, Ill. 
ECHANICS-WELDERS 
- eee ane MAE 


Goo d pay jobs for trained men in Auto and Diesel Mechan- 
Bet gr Are and Ace tylene Welding. Complete courses. 
cal training. Comple courses in body and fender 
SI painting, metal finishing 
pment. Speci v rates, rae Write for 
after-graduation-plan ‘Write today. igi'aad 
Michigan Trade School 
3761 Woodward Ave. Detroit, Mich. 


STUDY ENGI N EERI NG ic HOME 


Earn a Degree at Home 
From A Chartered Institution of Higher Learning 


Employers Demand Degree Men For Key Positions 
88 Degree Courses in Ele I rafting, Architectural, Au- 
tes 1 > 4 ndustria - 


commercial 


hool purposes exclusively. 











: Law; “Agric ~ulture: Bus 
A i Ad -d 1908. Chartered’ 
McKinley - -Roosevelt. Graduate Colleges, 4750- B Sheridan Road, Chicago 





SHORTHAND in 


Weeks at Home 


Famous Speedwriting system. Simple 


to write and _ transcribe. 

licker to learn. No signs or symbols. Costs 

ich less. 70,000 students. Used in leading offices. 
Vrite for free booklet and new low price. 

Guecmeiien, Dep*. 195, 200 Madison Av., New York 


Leann to 


ms at home. Inexpensive 2-page Music Dic- 

REE whenyouenroll, Stop Feperdiccen daria ike. 

¢ k guarantee. Write for free details. Hamann 
institute, 3015 N. 24th Place, Dept. F-9, Milwaukee, Wis, 


Easier, 





ee 
Hawaiian Steel Guitar 
Spanish Guitar 








Begin Today. Write for our Free Book, *‘How to Bec ome 
a Good Penman It contains specimens and tells how 
others learned to write in noase time. Your name ele 
= y ween = a card if you enclose stamp f« 

e te The Tamblyn Zchoot oF Wormman- 
ship, s- 12 Ridge Bidg., Kansas City, 


When Writing , Adve rtisers 
Please Mention Popu! 


BARGAINS!!! 
BOUGHT-SOLD-R 


Write today for big FREE illustrated catalog =<» ane 
this amazing service U sed correspondence 
ery subject 
r cast we o 
n penny 


NELSON CO. 
M-202 Manhattan Bidg. 
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NO MATTER WHERE YOU ARE 
OR WHAT YOU DO 


—we have a training plan for YOU! 


IF you are sincerely ambitious and interested in mak- 
ing good in the Diesel field, be sure to immediately 
investigate our flexible training plan that will fit your 
circumstances. A Plan for every Man. A Plan for 
those seeking immediate shop training as well as for 
those who cannot give up their present employment 
and income. For 34 years National Schools, a recog- 
nized leader in the field of trade education, has helped 
wide-awake men to success. This million-dollar trade 
school will supply you with a sincere, honest state 
ment of facts of what you should do to quickly get 
into the profitable Diesel Industry. No exaggerations 

no misstatements; and definite plan to fit you. 


Write Today 
For Full Details 


Mail the coupon below. Find out 
how you can get the finest in 
Diesel training without delay 
See how this great trade school 
operates and makes its facilities 
available to every ambitious man. 
Actual work in modern training 
shops. a part of every man’s in- 
struction. Shop methods time- 
tested for34 years. Fascinating, ef- 
ficient preparation. Get the facts. 





WE ARE DEFI- 
NITELY INTER- 
ESTEDIN 
HELPING MEN 
OF LIMITED 
INCOME AND 
“BLIND ALLEY” 
JOB HOLDERS. 











LOS ANGELES, CALIF. 
o 


Complete Training in 
Diesels and Gas Engines 


«e 
Oldest Trade School in West 


7. 
Mail Coupon For FREE Literature 
ON AN AAA NNN 
Request for Free Literature 


NATIONAL SCHOOLS, (established 1905) Dept. 12-PSA 
4000 South Figueroa Street, Los Angeles 

Please send me, without obligation, your FREE LITERATURE 
and information. 


NAME____ . - _AGE 


aGG0tss a - STATE 
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With the Inventors 


UTOMATIC stop lights for bicycles are 
A made possible by an invention worked 
out by Thomas J. and James M. Murray, of 
Chicago, Ill. A battery-operated stop light 
mounted on the rear fender of a bicycle is 











controlled by a switch installed on the bot- 
tom fork of the vehicle frame, close to the 
lower run of the driving chain. When the 
cycle is being pedaled forward, the upper 
part of the chain is taut, and the lower sec- 
tion sags sufficiently to clear the switch. 
But when the coaster brake is applied, the 
lower run of the chain tightens up so that it 
contacts the switch, thus turning on the 
stop light ... THE COURTS HAVE HELD that an 
invention cannot be declared unpatentable 
merely because it is extremely simple, or 
because the idea for it might have occurred 
to anyone ... PLENTY OF SPRING is put into 
the step of any youngster using a novel 
jumping device invented by Henry Wenker, 
of Elizabeth, N. J. 
Designed to pro- 
vide amusement 
and exercise, the 
jumping attach- 
ment consists of a 
metal brace that is 
strapped to the leg 
so that the foot 
rests on a wooden 
pedal-shape mem- 
ber. Between the 
latter and the 
ground is a V- 
shape spring on 
which the child 
hops up and down, 
the spring action 
pushing him up- 
ward and slightly 
forward with each leap ... IF ONE PERSON IS 
the sole inventor of a new prceduct and an- 
other merely a partner backing it financial- 
ly, the application for a patent must be 
made only in the name of the actual in- 
ventor ... COINS, LIPSTICK, CIGARETTES, and 


other small items can be conveniently car 
ried in a triangular pocket built into a nove! 
glove designed by Margaret Attanasio, oi 
New York City. 

Equipped with a 

flap cover at the 

cuff, the pocket is 

arranged at the 

side of the glove to 

prevent the con- 

tents from making 

an unsightly bulge 

on either the back 

or the palm 

INCIDENTALLY, THE 

PATENT for this in- 

vention was grant- 

ed in less than 

eleven weeks from 

the date of appli- 

cation. As patent 

procedure’ goes, 

that is very fast 

work ... HAND KNITTING IS SAID TO BE made 
easier by an invention of Ivar V. Thulin, of 
Upper Darby, Pa., that is worn over the in- 
dex finger of one hand and through which 
the yarn is fed to the needles. By a simple 
motion of the finger, the device loops the 
yarn over the end of a needle, thus eliminat- 
ing waste arm motion and the necessity of 
loosing the hold on the needles. Tension on 
the yarn can be adjusted by bending the 
arm ... ALTHOUGH MOST OF THE sixty-five 
head examiners in the patent office are re- 
sponsible for patent applications in a num- 
ber of different classifications, two of them 
have all they can do to handle one subject 
each, and three others can take care of only 














part of one subject. H. O. Cutting handles 
Electric Signalling; L. P. Harvey, Refriger- 
ation; A. M. Lewers, part of Carbon Chem- 
istry; W. J. Buttner, part of Registers; and 
C. D. Backus, part of Radiant Energy .. . 
HONEYBEES GET FIRST-CLASS touring accom- 
modations in a traveling apiary developed 
by Theodore Turchenko, of Lisle, Ill. A 


(Continued on page 26) 
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PROTECT ow NVENTION © 


You want to cash in quickly on 
that original idea you have...the 
idea that others haven’t thought 
f yet! Both the U. S. Supreme 
Court and the Patent Office have 
made it clear that you need the 
issistance of a competent patent 
ittorney in order to safeguard 
your chances for success in this 
field. Victor J. Evans & Company 
has helped thousands of inventors 

: creative-minded people just 
ike you, who have entrusted their 
ideas to our specialized knowledge 
throughout the past 41 years. 
EVERY CASE THAT COMES 
INTO THIS OFFICE IS PRE- 
PARED IN STRICTEST CONFI- 
DENCE! Get these big books into 
your hands... they’ll answer every 
atent question you need to know! 
\t no cost, of course. 


SEND 


DECEMBER, 1939 


IMMEDIATELY TO 
WASHINGTON FOR THESE 


LEARN HOW U.S. 
GOVERNMENT PATENT 
LAWS PROTECT YOU! 


Here are two big, fact-packed 
books that come quickly to the 
point and tell you exactly what 
to do to get the patent or trade- 
mark . . and how to doit... 
and WHEN to do it! They answer 

ery one of those questions that 
are right now on the tip of your 
tongue! Then they go ahead and 
tell you important facts you have 
to know before your patent ap- 
plication can even be considered! 
Best of all, we're going to send 
you, with these books, a confiden- 
tial EVIDENCE OF INVENTION 
FORM that may help later to es- 
tablish your claim to priority. 
What does this information cost 
you NOT A SINGLE PENNY! 


HOW WE CAN HELP YOU 


It’s one thing to think out an orig- 
inal invention . . . but it’s entirely 
another to take the necessary steps, 
so that you can safely commercial- 
ize it. And, that’s just where we 
step in. We're your guiding hand, 
leading you past many dead-ends 
and pitfalls directly to U. S. Gov- 
ernment Protection of YOUR IN- 
VENTION! The booklets illustrated 
on this page show you how to go 
about it! Make your start NOW... 
before tonight! Delay may be dan- 
gerous, a at this very minute 
someone a thousand miles away 
may be writin 1g to Washington to 
get a patent on an invention that is 
almost identical with yours. If he 
gets there first . he will have a 
definite advantage over you in in- 
terference proceedings and YOUR 
WORK MAY RPE WASTED! 


SEND FOR THE BOOKLETS and 
EVIDENCE OF INVENTION FORM 
Right Now while the thought 
is fresh in your mind! 


VICTOR J. 
ne s & Co. 
REGISTERED PATENT and 
TRADEMARK ATTORNEYS 


MAIN OFFICE: 107-P, VICTOR BUILDING 


WASHINGTON, 


Pittsburgh Office: 514-C, Empire Building 


Rush by return mail FREE copies of your books, 
tection’’ and ‘‘When and How 


“Patent Pro- 
to Sell an Invention,’’ also impor- 


tant EVIDENCE OF INVENTION FORM. I want to know if I can 
quickly and safely commercialize my invention 


Name 
Address 


City or Town 


mention POPULAR SCIENCE MONTHLY when 


writing to advertisers. 





THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery of 
MATHEMATICS 


Prepare now to advance your- 
self to an important job by 
Mathematics Training. 
* Mathematics is the founda- 
tion of all mechanical and 
scientific work, and of all 
business or industry based 
on science. Without this essen- 
tial knowledge even the mosi 
capable man is left behind whil 
others forge ahead to better 
bigger contracts, more 
money. You need mathematics 
to solve technical problems and 
to improve, speed up and check 
on your work and the work of 
others. 

Now you can learn mathemat- 
ics by an easy, inexpensive and 
time-saving method. A very sim- 
ple and extremely interesting 
course in book form has been pre- 
pared for vou by an expert who 
has devoted a lifetime to teach- 
ing practical men the funda- 
mentals of this important subject. 


MATHEMATICS 
FOR SELF-STUDY 


By J. E. Thompson, B. S., A.M., 
Dept. of Mathematics 
Pratt Institute 
These books start right from the 
beginning with a review of arith- 


jobs, 











metic that gives you all special 
short-cuts and trick methods that 
save countless hours of your time. 
Then they go right into 
mathematics and show you how 
simple it is when an expert ex 
plains it for you. In no time at 
all you will be tackling with ease 
the most difficult questions on this 
subject. 


An Expert’s 
Simplified Methods 


Mr. Thompson, the author of these 


books, has had many years’ expe 
training. 


A Complete 
Course and 
Reference 
Library in 
5 Volumes 


Arithmetic 
Algebra 
Geometry 
Trigonometry 
Calculus 


1598 Pages Illustrated 








He presents each practical 


rience in mathematical 
method and problem in the 


clearest, simplest way. He gets right down to the kind of 


Send No 


formation that you need in your daily work. 


Money—Mail This Coupon 
for FREE EXAMINATION 


. Inc., 250 Fourth Ave., 
s e MATHEMATICS FOR SELF-STUDY ir 
" ‘ err } } 


on REE CATALOG 


Mathematics for Self-Study, 
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With the Inventors 
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special double-deck truck body is fitted with 
platforms along the sidewalls of both levels 
to support rows of beehives held rigidly in 
place. Slots in the truck walls, normally 
closed when the vehicle is under way, afford 


oovsangF 





an entrance and exit for the insects. The in- 
ventor states that by this method a person 
not owning good bee-raising land may travel 
from place to place, and produce honey on 
route. In the summer he might go north- 
ward, and move to warmer climates with 
the approach of winter TOP TONSIL- 
TWISTING PATENT TITLES are almost always 
found among patents dealing with chemical 
developments. For example: ‘2-Alkylhexa- 
hydrobenzthiazoles and 2-Alkylhexahydro- 
benzselenazoles” ... A DENTAL ACCESSORY 
just perfected by Arthur L. Peterson, of 
Long Beach, Calif., keeps dental floss for 
cleaning between the teeth always available 
for instant use while the teeth are undergo- 
ing their periodic brushings. The device con- 
sists of a bracket with a convenient loop 
that slips over the end of a toothbrush to 
hold the unit in place. On one end of the 
bracket a spool of the silk is contained with- 
in a metal holder. The other end is bent up- 
ward and provided with a notch into which 











the end of the silk from the spool is inserted 
and held by means of a metal wedge. The 
taut silk is then ready for use without the 
need of inserting the fingers in the mouth 
for otherwise-awkward, between-the-teeth 
cleansing operations ... A PROMINENT PAT- 
ENT ATTORNEY states that of every 100 pat- 
ent owners, ten are forced to sue persons 


(Continued on page 28) 


POPULAR SCIENCE 



















AN AMAZING OFFER 


Come to the Adcox School for one week's FREE 
TRAINING. Use our equipment. Test our instructors. 
Talk to Adcox students and Adcox graduates. Find 
out all about the Diesel opportunities in the North- 
west, and how the Adcox School trains and helps its 
students. We are so confident that one week in our 
school will open your eyes to opportunities you never 
dreamed existed in these depressing times that we are 
willing to put all of our equipment and all of our in- 
structors at your disposal for one week Free. 

Prove to yourself by your own investigation that the 
Pacific Northwest is the place for you to get started in 
Diesel, and that the Adcox School is the best school in 
which to train for Diesel. Remember, you are the Judge. 


VALUABLE DIESEL BOOK FREE 


We have just received from the publishers a new sup- 
ply of that popular book, "What Every Man Should 


engineer and inventor. If you would like 
to have a copy of Mr. Harrington's book, 





print your name and address plainly in 





























the coupon below and send it to us right 
now, before the limited supply is gone, 
and we will send you a copy FREE! 


We believe you will find it the most in- 
teresting Diesel book you have ever 
read. We will also include complete infor- 
mation about the Adcox FREE TRIAL 
TRAINING offer. If more convenient, use 
postal card. Request book No. 23A. 


DIESEL BOOK FREE 


Mr. L. L. Adcox, Pres. L. L. Adcox Trade School i 
237 N.E. Broadway, Portland, Oregon 23-A : 
I'll be glad to read Mr. Harrington's book. Please send me a 
Free copy. 

NAME AGE 


ADDRESS 











Know About Diesel," by John Harrington, well-known 
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TO WHAT EVERY 
RADIOMAN SHOULDKNOW 


Information in a handy form cover- 
ing modern Radio & Television in 
theory and practice. An entirely New 
Book that Points the Way to Success 
in Radio & Television—JUST OUT! 
772 PAGES —400 DIAGRAMS 
& PHOTOS. Featuring Authentic, 

Clear & Concise Radio Information, 

Physies of Sound—Radio Funda- 
mentals —Ohm's Law — Batteries — 
Measuring Instruments— Power Sup- 
plies — Resistors —Inductors—Condensers 
— Transformers— Broadcasting — Radio 
Telephony—Vacuum Tubes—Radio Dia- 
grams—Receiver Construction—Control 
Systems—Loud Speakers— Antennas— Phono- 
graph Pickups—Public Address Systems— Air- 


craft & Marine Radio— Radio Compass— Radio 
Beacons—Automatic Alarm—Short Wave Principles—Coil 
Calculations—ElectronicTelevision- Testing—Interference 


Suppression—Trouble Pointers—Underwriter’s Standards 


— Tables — Review Questions & Answers— 
$ Ready Reference Index. 
Get this practical information in handy form 
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High School Cour 
at Home 


Many Finish in 2 Years 

You can complete thissimplified High School 
Course as ri :pidly as your time and abilities 
permit. Equival nt to resident school work 

prepares you for entrance to college. Stand- 
ard H.S. texts su pplied—Diploma. Credit for 
H.S. subjects already completed. Single sub- 
jectsifdesired. High Schooleducation is very important 
for advancement in business and industry and socially. 


College Entrance 


During the past 14 years, our High School graduates 
have been admitted to 531 different Universities, 
Colleges, Junior Colleges and Normal Schools—80% 
of them without entrance examination. Course also 
prepares for teachers’ certificate and pre-professional 
examinations. 


° 
Business—Industry 

To get and hold a good position in Business today you 
must be able to write clear, accurate letters and re- 
ports—do figuring involving Algebra and Geometry 
talk intelligently on matters requiring a knowledge of 
Geography, History, and Economics 

In Industry—Mechanical and Engineering lines 
you must have at | t an elementary knowledge of 


Physics and C h mistry—be able to figure quickly and 


accurately—know something of Mechanical Drawing 
and blueprints—and be able to talk and write ac 
curately and clearly on both your work and ordinary 
topics of conversation 

Our High School course meets the preparatory edu- 
cational requirements for Business and Industry. 


An Educational Institution 
The American School was chartered in 1897 as an 
educational institution, not for profit—and is exempt 
from paying Federal income tax, like the best resident 
colleges and universities. 


Don’t Be Handicapped — 
Complete Your Training Now 


Be a High School Graduate! Prepare yourself for promo 
ti mainiiad sinessand Indus- 
try for the Protession 
20 Other Courses College Entrance and - 
cial uccess. No matter 
Over 150 note ot au ator Y, what line you may select, 
—_ High School training will 
prove invaluable to you 
Our moderate fees cover 
all instruction, standard 
textbooks and Diploma 
y monthly terms. Get 
ahead in life. Start your 
training NOW! 














Mail coupon for information about line that interests you 
American School, Drexel at 58th, Chicago 
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American School. Dept. H-946 Drexel at 58th, Chicago 
1 how to train for success in line checked. No 

oO ib yugation. High School Course 
Accounting & Auditing (© Diesel Engineering 
Architecture & B'Iding (|) Drafting & Design 
Automotive Engin'ring [)Liberal Arts 
Business Management () Private Secretary 
Com'ercialAeronautics ()Hi'erAc't'g(C.P.A 
Electrical Engineering () Highway Engin'r'g 
Electrical Refrigerat'n (|) Mechanical Eng'r'g 
Air Conditioning {) Radio & Television 
Civil Engineering (0 Salesmanship 
Complete Law Steam Engineering 
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who infringe their patents ... SHAPED SOME- 
WHAT LIKE an oversize tin whistle for 
youngsters, a recent invention patented by 
Samuel G. Richards, of Des Moines, Iowa, is 
designed to simpli- 
fy the task of af- 
fixing postage 
stamps to letters, 
packages, and 
pamphlets. Intend- 
ed for use with 
rolls of stamps, the 
unit consists of a 
cylindrical cham- 
ber of which one 
end is removable 
for handy insertion 
of a new roll. A 
carrier extending 
from the cylinder 
at a tangent takes 
the stamps fed in- 











to it from the roll. 











A slot in the back 
of the carrier allows the tip of the thumb to 
advance the strip of stamps one by one. In 
use, the device is held in one hand, a stamp 
is slid through the carrier from the con- 
tainer, rubbed across a wetting sponge, and 
pressed with one finger of the other hand 
against the piece to be mailed. The squared 
lip of the carrier tears the stamp loose from 
the strip with a flick of the hand...A 
HUMAN HAND cannot form an element in 
the claim of a patent ... CAMPING COT AND 
LUGGAGE CARRIER are combined in a single 
unit that can be attached to the rear bumper 
of an automobile. Set in a metal framework 
with collapsible legs, canvas is stretched 





between two rows of springs to form the 
bed, which extends out behind the car 
An outstanding advantage is the fact that 
the bed’s occupant is high enough above the 
ground for protection from crawling insects 
When not in use, the bed folds up into a 
horizontal position to act as a convenient 
luggage carrier. William L. Chambers, o! 
Ogden, Utah, developed the device. 
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Invent rs — Get Patent Facts! 


Your Ideas May Be Worth Money 
@ How to obtain a $ 
patent... If you have already constructed a device, or merely 
have an idea on paper . . . now is the time to give 
@ How you cancom- it the protection you have the right to enjoy. Free 
mercialize your booklets sent to you free of charge, and without 
patent... : obligation. You can feel perfectly sure in dealing 
@ Why you need a k with this reputable firm. Write today—just request 
patent... our free booklets and special "Certification and In- 
@ Correct way to vention" form. Prompt service and best results. 
proceed and Our 64th Year! e.. A, SNOW & co. 


costs... Registered Patent Attorneys Since 1875 
All questions answered in Free Books sent to you on request 2912 Snow Building Washington, D. C. 
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Patented or Unpatented. In business over 30 years. : 
Send drawing and description or model, or write 
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; of cost and other useful information about patents. Reg- 
' istered patent attorney and former Pat. Off. Examiner. 
: Eugene H. Purdy, 1413 Internati | Build Wast D.c. 
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512-A Colorado Bldg. WASHINGTON, D. C. PERSONAL SERVICE vorrm.j 


Booklet on Patents sent free drawing, or 








—_ sketch and description of your invention, and $5.00. I will make a 
search and report promptly as to its patentability and send you a 
copy of my 72-page booklet. Or, if you prefer to read my booklet 


first, write today for FREE copy. Registered Patent Attorney. 
New Id ea s now S q la ble L. F. Randolph, 340-D Victor Bidg., Washington, D.C. 
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WITH MULTIPLE LEVER Giggeeeeeemrrrern| 


Practical, useful inventions may now be safely 5 
marketed without patenting expense. Write for HAND PUMP FOR TARGET 


proof that we have been successfully selling both SMALL GAME-CAMPING-ETC. 


patented and unpatented inventions, since 1924. 
Chartered Institute of American Inventors 
Dept. 3, Barrister Building Washington, D. C. 
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Patent Guide for the Inventor’’ and ‘*‘Record of Invention’’ form. Delays are 
U8 in patent matters. Free information on how to proceed. CLARENCE A. E Si 
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SEND FOR FREE BOOK ===> 


Written by a Former Member of the Examin- 

ing Corps (1922-24) of the U. S. Patent Of- 

fice. If you want to profit by your idea, you —s 

should take steps to apply for a U. S. Patent at 

once. Your first step is to get this Free Book. This inter- 
esting illustrated book contains valuable information you 
should have. It tells you fully how to obtain a patent on your 
idea in the quickest way. With this Free Book you will also 
receive a “‘Record of Invention’’ form on which you can 
easily record your idea. Personal and Confidential Service: 
Your case will be personally handled only by a Registered 
Patent Attorney who is also a Former Member of the Ex- 
amining Corps of the U. S. Patent Office. All communica- 


tions confidential. 
MAIL COUPOHM TODAY for FREE PATENT BOOK and RECORD OF INVENTION Ferm. 
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PATENTS—TRADE MARKS 


All cases submitted given personal attention. 
Form “Evidence of Conception” with instructions 
for use and “Schedule of Government and At- 

torneys’ Fees’’—FREE! 
LANCASTER, ALLWINE & ROMMEL 
(Patent Law Offices ) 
413 Bowen Bldg. Washington, D. C. 
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Learn to set up and run 

ANY kind of machine; Needed 
MAKE MORE MONEY 
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HOW TO DO THINGS 
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SKILLED men is ALREADY far ahead of the 
supply, then what WILL IT BE a month or 
two from now? ; 

Bigger Pay or apes thin this Big Opportunity which 
is yours almost for the asking Seven Big Books chockful of 
important mechanical facts told simply and clearly. Over 2600 
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ng Tool Making, Pattern Making, Foundry Work, Mechanical 
Drawing, | orging, Mach ine Shop Practice and Management, and 
hundreds of other subje 
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UNITED STATES DENTAL COMPANY 
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asy tor lay 
THE SMALLEST, LIGHTEST, FULL- 
VOLUMED 90 BASS ACCORDION 

EVER DESIGNED. IT’S THE 


NEW SOPRANI 
AMPLIPHONIC 
MIDGET 


@ Think of it! 34 
treble, and 90 bass 
keys, beautifultone, 
amazing volume. 
See and try this 
wonderful new 
Soprani at your 
dealer’s, or write 


for FREE booklet. 
SOPRANI, INC. eet: 
630 S. Wabash, Chicago, Wi. 


EARN A DEGREE ° AT HOME 


From A Chartered Institution of Higher Learning 
Employers Now Demand College Graduates With Segress 
88 see Lourses in Arte $ Philo soph Yi, Ke au atic tion: | 


ling; Acco d t 

oo Dr afting er irai, # i *?, Steam, 

actural, Indu i zh etroleum, Mining a motriges a- 
palna, ee comical i gineering. Founded 1908. C 


McKinley -Roosevelt Graduate College, 4750-A Gheriden Reed, Chicago 


eaeigg oleae eels tee LOW AS 
RADIO snd ELECTRICAL ENGINEERING KJ. 
ELECTRICAL papper enter Get good grasp of wide electrical 
ode nn og tore ag Theory made easy. 
RADIO ‘ENGINE IN Extra fine course in radio, public address, photo-electric 
rk. Trains you to “¥ super-service man, real vacuum tube technician. Tuition 
ONLY $25, either course Deterred payment plan. Experiment kits furnished. 


of schoo! catalogs, student magazines, etc 


‘rite for free pi 
F LINCOLN ENGINEERING SCHOOL, Box 931-S-12,Lincoin,Nebr. 


learn 








time. Easy plan. No previous experience 
needed, common school education sufficient. 


ppt Splendid opportunities. Prepare in spare 


Send for free booklet ““Opportunities in Pho- 


ngTOOr e tography”’, particulars and requirements. 
at Hom American School of Photograph 


y 
3601 Michigan Ave., Dept. 1369, Chicago, tll. 


COMPLETE 


= SCHOOL {3'ro'1s montHs 


»me unde Tr person: al tutelage of our regular classr orough 
fc ege entrance, nursing, engmeerne accou ng and ¢ pre 


ols. Diploma awarded. Write for free be o obliga- 


190 N. State St. Chicago, tl. 


Maximum training minimum time; 
practical and theoretical Modern 
equipment, experienced teachers 


poDD- HARRIS ‘SCHOOLS 
Personal instruction 40th year. 
Catalog free Residence course in 


) three months. 


FINLAY ENGINEERING COLLEGE, 1005 Indiana, Kansas City, Mo. 





Best Poultry Paper 6 8!S,-; 


ps 4nere ase Pouitry Profits Send coin or stamps 

years or 10 cents for 6 month 
nts wanted. American Poultry Journal 
“Clark Street Chicago, Illinois 


lF 1 SEND YOU 
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Will You Wear It and Show Itto Friends? 
I need a reliable man in your town to obtaina 
Bf fine, wool, made-to-measure SUIT FREE as a bonus — 
advertise my getionally- _ Union Made clothing—and 
| pke orders. to $12.00 in a day — easy! 
x orlence pg money 
rite me von for FRE 
3 NEFIELD C 
g 1300 W. Harrison St., tows 821, Goan Illinois 
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It’s packed full of ideas—new sources of pleasure, new 
ways to profit. Do you find life dull .. . uninteresting? 
Thrill to building a radio of your own. Get stations 
in far-away lands. This book has all the parts you 
need, in handy builder’s kit complete with instruc- 
tions. It’s easy—and fun! 


LIKE TO HAVE FRIENDS? Become a radio amateur. 
Make friends all over the world. This book offers a com- 
plete line of nationally advertised amateur equipment at 
surprisingly low prices. 

CAUGHT IN A RUT? Get into radio servicing, or Public 
Address sales and installation. Earn good money full time 
or spare. This book can supply you with everything you 
need—complete stock of radio parts, tubes, tools, equip- 
ment. Special section on sound systems. Save money on 
everything you buy! 





GET THIS 1940 


FREE “is, 


See what's in it for 
you. If you're looking 
for a hobby, a side- 
line or a profitable 
career — you need 
this 188 page guide. 
For your FREE copy, 
tear out and mail this 
coupon NOW. 
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New Ideas 


FOR HOME OWNERS 


HORT CIRCUITS resulting from dust, 
S dirt, or tiny bits of metal getting down 
between the threaded metal end of a light 
bulb and the socket into which it is screwed, 
are prevented by a small collar made of 
molded rubber. The collar is fitted over the 
open end of the socket to form a preventive 
seal against the entrance of particles that 
might cause a “short.” 








Handy Keyless Padlock 


WHEN a handy keyless padlock just in- 
troduced is in unlocked position, it may 
easily be taken apart, permitting the owner 


A molded-rubber collar keeps dust out of the socket to change the combination. 


Stainless-Steel “Lumber 


HIN sheets of stainless steel bonded to an inert min- 

eral backing form a new type of strong, rigid panel- 
ing for use in building construction. Fireproof and 
weather-resistant, the novel material reflects about 
ninety percent of all the heat rays striking its polished 
surface, is practically free from warping, and has the 
quality of absorbing sound. Adaptable for either ex- 
terior or interior use, the metal lumber can be handled 
and worked almost as easily as wood. 
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> Gredlasl Thrill on Wheels . . 


RAILROADING? 


Look what Lionel Trains 
now do—ELECTRICA H 








At top, one of the 


Lionet “027” feet; 
train tracks, trons- 
former and all, 


for only $9.95 


Next, “O” gouge 
Commodore Van- 
derbilt freight, 
with transformer, 
only . . $12.95 


Third, Super de- 
tailed model in 
complete outfits 


@3 low os $20.25 











Look what roars your way this Christmas ... push-button railroading! 
Lionel’s greatest thriller! Trains not just starting, running, stopping but 
the whole world of railroading going through its paces— at your finger’s 
command. Freight cars that load, tilt, unload — automatically! Cars that 
couple and uncouple—at your finger’s command. Switches that click 
open and shut .. . train lights that snap on and off . . . gates that 

and rise automatically . . . the built-in locomotive whistle that screams — 
why, it's unbelievable what these new 1939 Lionel wonder trains can do! 


= | GET THE INSIDE STORY 
| See How Push-Button Railroading Works. 
punt BY | Just clip and fill in the coupon printed here 


and rush it to us. We will mail to you — 
ION } pronto — a copy of the big, 1939, 52-page, 
7 J full-color Lionel catolog. 
eS ae 
_ Bae pe yi 
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Read how thousands of ttn 2 nerv-| 
ous, tired people have gained 10 to | 
25 pounds, new strength — quick! 
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Solvent Loosens Finish 
For Easy Removal 


YNTHETIC-RESIN finishes, as well as 
S paint, varnish, enamel, or shellac, are 
easily removed from a surface with a sol- 
vent just marketed. Said to be harmless to 
hands, clothing, or the surface treated, the 


substance is brushed on and allowed to set. ~ 


The loosened finish can then be scraped off, 
as shown above. 


Rug Cleaner Retards Wear 


WHEN dissolved in water, a new chemical 
cleaner forms foamy suds, which are ap- 
plied to a rug, rubbed in lightly, and allowed 
to evaporate. By this process, it is said, dirt 
is removed and a chemical coating is formed 
around rug threads, preventing wear. 


Foamy suds are rubbed in and allowed to evaporate 
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“| HAD TO BAIL OUT INA 


C. W. HARBERT 
{viation Cadet 
Bristol, W. Va. 


0 "| took off from Pensacola on a 
night training flight in my single- 
seater fighting plane,” writes Cadet 
Harbert. “Later, as I started home- 
ward, a heavy fog rolled in. The land- 
ing field was blotted out! 


2) "It was too dangerous—for myself and those below—to attempt a landing. I had to 
bail out in that pea soup fog! Heading for open country, I circled at 5,000 feet until the 
gasoline gauge showed empty, then jammed the stick forward and catapulted into space! 





3] "I landed waist-deep in the wide mouth of a river. Marooned by deep water 
on all sides, I grabbed my flashlight, and—despite the soaking—it worked! 
Guided by its beam, two fishermen eventually found and rescued me—thanks 


to ‘i veready’ fresh DATED batteries—which (Signed) OvitlebeZ” 2» 
4 4/ 


you can depend on in emergencies! 


NATIONAL CARBON COMPANY, INC., 30 EAST 42nd STREET, NEW 
Unit of Union Carbide [fg and Carbon Corporation 
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NAME and ADDRESS WANTED 


If the home, automobile or motor- 
boat owner who does not know and 
use Smooth-On, will communicate 
with us, using the coupon below, he 
will learn something to his advantage 


XPERIENCED old-time repair men as 
well as youngsters can reply profitably, be- 
cause recent composition improvements In 


Smooth-On No. 1 permit more convenient appli- 
cation, produce greater holding | 
power when hardened and have | 


field of | 





greatly expanded the 
Smooth-On usefulness. 
Smooth-On No. 1 has for 48 
vears been the standard mate- 
rial for stopping leaks and patch- 
ing cracks in pipe lines, boilers, 
heaters, tanks, ete., for sealing 
threaded or gasketed joints, for 
making loose or stripped screws, 
bolts and nuts hold, and for anchoring metal 
posts, partitions, shelves and cabinets in concrete. 
\ thorough knowledge of the working prin- 
ciples and application of Smooth-On can be a 
life saver in many emergencies, and 
in ordinary repair work can greatly 
reduce the physical effort and money 
expenditure. Smooth-On is the low- 
est-priced dependable repair mate 
rial on the market, is applied without 
heat or special tools, makes the repair 
ready for service in an astonishingly 
short time, and holds permanently. 
The Smooth-On Handbook explains all Smooth 
On compositions, contains simple instructions and 
working diagrams for their ap- 
plication, and is filled with in- 
tensely practical repair infor- 
mation that every householder 
and mechanic should have. 
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Stopping leaks 
in boilers 


Tightening 
loose nuts 





HOME «- AuTO ! 
REPAIRS || 


Get your free copy and 
| : PY 
buy Smooth-On in 7-oz. 
wy or 1 or 5-lb. can from 
v i 
win | ae 


SMOOTH-ON ; oa 


Write for SMOOTH-ON MFG. CO., 
FREE BOOK Dept. 58, 574 Communipaw Ave., 
Jersey City, N. J. 
Plea t 


your hardware store or 
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FROM HOME OWNERS 


Q.—WE ARE remodeling part of our cellar 
into a recreation room. Can you tell me if 
there is any preparation which would be 
less expensive than stain, with which we 
could darken the joists and other wooden 
ceiling members to a color approximating 
walnut stain ?—J. E. B., York, Pa. 

A.—TRY using black asphaltum varnish, 
thinned with turpentine or a turpentine sub- 
stitute. If this is unsatisfactory, make your 
own stain by mixing raw or burnt umber in 
a solution made up o£ one part of boiled lin- 
seed oil to four parts of turpentine. One or 
the other of these, depending on the kind 
and condition wood to be treated, 
should give you the cc.or you desire. 


Removing Grease from Wall Paper 


Q.—ACCIDENTALLY, grease was splashed 
on the wall paper near our kitchen stove. 
What is the best way to remove the spots? 

J. W. L., Cumberland, Md. 

A.—PREsS a pad of blotting paper against 
the spots with a moderately hot iron. After 
most of the grease has been extracted by 
the blotter, dampen the spot, sprinkle on a 
little powdered pipe clay or fuller’s earth, 
allow it to dry, and then remove it with a 
soft brush. 


How To Rustproof a Stove Oven 


Q.—-IS THERE any way of preventing the 
metal lining of an electric-stove oven from 
rusting and scaling ?—-H. L., New York City. 

A.—WE WOULD suggest painting the oven 
with aluminum paint. Before applying, all 
grease must be removed from the surface. 
If washed with strong soap and water, be 
sure that all trace of soap is removed with 
several rinsings of clear water. 


Washable Coating for Painted Walls 


L. P., WATERBURY, CONN. A starch coat is 
sometimes applied over painted walls so 
that they may be washed without fear of 
harming the paint job. Rub regular laundry 
starch to a thin paste in cold water, and 
then bring it to a clear solution in boiling 
water before applying to the walls. When 
they become soiled, wash the starch off with 
a sponge and warm water and apply a new 
coating. In this way, the paint job can be 
made to last indefinitely in spite of fre- 
quent washing. 
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OUR XMAS SPECIAL! ager P Xmas Special! 


* Delivers Li pons 


LIGHTED CIGARET |=2=| | Wi} deus 
DISPENSER CASE! [=] (Mj ¥3): occ. 


; 2 * Thin 
_ Delivers A Lighted Cigaret, Ruanaenenys Pe! & Nothing to 
moker should have this magic inv nti I k ; ’ ‘3 nes. Open or Release 


t » touch of the Magic button! A ps ou : t > 5 » 
Uric AL LY towa ory your lips you “near a click i * Holds 17 Smokes 
d there is a flame burning right at the end of the 

an ns with the light tween your 


e@ Case 


i , a ed . an > he i x z ther ¢ Mth 
AUTOMATICALLY jum} int siti I ne ‘ 4 $2 69 
An az beauty and rare quality, a sour f . > ] 


re tisfaction 
i—a puft—and th at's enoug h! ’ 
»t | to take you eye off the ( "™ A puff or two 
hends off the wh ( ight ¢ aret ” Zl lights your cls 
ife and property : you $ gic , ce ee 
an hour if you wish and light, a cigaret ; cine Ge 
our vision from the roa r an instant moving it from your 
wheel, All ait takes is ¢ uch, a puff... . pe. 
. oA SAFELY! Th gi ‘ase is Special! 
DISPI SSIBL E ‘to car drive Ts. Just one look t vy revolutionary we: n 
es every smoker to gasp with surprise. It does undreamed of things +, «ae TO- 
MATICALLY! 5 


HAVE YOU SEEN OUR 1940 CATALOG OF| (2 be «1 as 
604 PAGES, 7OOONOVELTIES =| (3°13... 


Rush 3c for mammoth catalog of unusual novelties. 604 Jade Green & 
s, 4000 illustrations, 7000 novelties o ction. _6-color exee ge tage : 
Radios, candid cameras, optical » Novelty jewelry, Black & Silver. State ¢ hoice. 
sual books & seeds, airplane & . live animals,{ Xmas Special. $2 69 
fles & guns, fireworks, make~ » joke goods, magic, Price Each Only e 
tdoc & sport items, tlabor-saving devices, musical instru- 3 for $7 49 
ents, puzzles, wigs, auto & bike accessories, live ants, rub* 2 


oten Seaun’ tae aeleie a  & Se a ee 
4 Johnson Smith & Co., Dep. 147, Detroit, Mich. 


























East, knives, smok- 
novelties, European 
novelties, occult and for- 


telling articles, Enclosed find$__== Ss. «S=— Please Rush Me 


making outfits, 


ort ag Os ___Lighters at $2.69 Each. C1) 1940 Catalog, 3c 


C articles, symbol 
jewelry, archery, fencing, 
# Na 


stamps for collectors, 
projectors & films, etc.. 
etc. De Luxe Cloth Bound 
Edition, 25c 

Johnson Smith & Co. 
a = 147, Detroit, Mich. 











-ARE BACK OF 
shia PLANE 


vcan YOU possess the trained hands 
yreesthe mind -- needed for a career 
rcraft Mechanics or Aeronautical En- 
ring? The answer found by hundreds 
n already in Aviation is Aero I. T. I. 
j...the training that gives you an 
lance of advance experience in 
n-the-job duties. 
out about this outstanding training 
vhich 591 men have stepped into 
n in the last year alone. Find out 
f the courses they took will best 
r needs and circumstances (you may 
full-time course at the school or 
home). Send the coupon NOW. 


Many Trained Hands Now .in Aviation Are There 
Because They Filled Out Coupons Like This One! EXECUTIVE BOARD 
C.A.VAN DUSEN JOHN K. NORTHROP ROBERT E. GROSS 


Vice-Pres.,Consolidated President, President, Lockheed 
Aircraft Corporation Northrop Aircraft, Inc. Aircraft Corporation 


justries Technical Institute 
est San Fernando Road, Los Angeles, California 


r}. Aero Industries Technical Institute 
¢ 5247 West San Fernando Road, Los Angeles, Calif. 
Aircraft Mechanics - - - Aeronautical Engineering 


t Offering U.S. Civil Aeronautics Authority Ap- 
aes Sigma ayers * —a-24-s : proved 12 Months Aircraft Mechanics Training 


ime ae eS 
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and CALCULATIONS 


ft MECHANICS eco 


Good News! 
MATHEMATICS & CALCULATIONS 
for HOME STUDY & REFERENCE 


PRACTICAL MATHEMATICS 
ILLUSTRATED. How to figure cor- 


The choice of hari fl ading profes ssionals, a 
Martin—being a better instrument, 
will help you play better, make faster 
progress. Built by famous Handcraft 
methods—which insure superior 
quality and tone, you'll find a Martin 


rectly. EVERY MECHANIC can easier to play, the pride of your life 

= : ‘ to own. Easy payments. See your 
use the New, Correct, Easy Methods, music dealer or send for FREE 
covering @ complete review of prac- Catalog naming instrument you prefer. 


tical arithmetic—with examples in- BAND INSTRUMENT Co 
cluding mensuration—plane and solid M A Rr T | Dept.P-12 Elkhart inediom 
geometry— trigonometry—algebra - = ~ 
—caleulus—ELECTRIC and 

MECHANICAL SHOP CALCU LA- 

TIONS—practical tests—reference 

tables and data—How to use the 

Slide Rule—700 Pages—550 Illustra- 

tions— Pocket Size. 


Highl dorsed. Let us mail yo - 
Pn, Romnyrocey od poatenabrr | LEARN CARTOONING 
© A MANBY BOOK! ASK TO SEE IT TODAY © << AT HOME IN SPARE TIME 


SSSGRseeesseeeeeeeeeeeeseseeseesess Send for this FREE book containing money-making 

THEO. AUDEL & CO.,49 WEST 23rd ST.,N.Y.C. tips, cartooning charts, idea creating methods, list 

Mail Audel’s Mathematics on 7 days’ free trial. If of cartoon buyers, and other valuable information 

O.K,. 1 will remit $2, otherwise I will return it : Read about the money-making opportunities is 

g one of the most fascinating of all professiot#- 

CARTOONING. With this booklet we will include 

a complete portfolio describing our easy Course is 

Cartooning and explaining our new Marionette 

Method of Instruction. We will also tell you ho» 

Address... , to get the Cartoonists’ Exchange Laugh Finder 

FREE of extra cost. This amazing device actuall 

Occupation . \ 3 helps create and originate humorous ideas. Sead 
name at once and mention your age. 


CARTOONISTS’ EXCHANGE 
___ Dept. _14412, _ Pleasant Hill, Ohio 














APPRENTICES 


AIRMINDED YOUNG MEN INTERESTED IN Vocation: 


BREATH- TRAINING FOR ENTERING THE WELL PAID 
FIELD OF AV ge AS a 
Write immediately, enclosing stamp. 
TA Ki N G MECHANIX UNIVERSAL AVIATION. “SERVICE ©. 
Wayne County Airport _ Box 857 |__Dept. H Detroit, Michigan 


48-PAGE BOOK 
AMERICAN FLYER TRAINS a 


TORY PRICES! Many mod- 








Brings you advance news on Amer- 

ican Flyer 15 sensational new fea- P 

tures. Gigantic double-header | S i Reese 1Sup. 1 

freight . . . first talking railroad —w <Z a eos | for’ CS gor 

station that automatically stops i “¢ Kiving detailsof 

your train, produces true-to-life 

sound effects and starts your train 

again... the only never-fail auto- 

matic couplers ... new uncouplers 

that uncouple cars with speed and 

realism ... new remote control 

electromatic loading and unload- 

ing crane . . . new Lucite block Now, an electric welding, brasing and soldering 

signal system ... automatic and Torch, complete with power unit, goggles and 

remote control whistle and other < supplies, Works INSTANTLY off any light 

exclusive features. Mail coupon or . pe pm bee pny Ta 

post card. American Flyer Trains, Ae steel and other metals. Indispensable for 

514 Erector Square, New Haven, wy Auto, Body and Fender Repairs, and home 

a A e A re pairs—shop, factory, farm, engineer, jani- 

Connecticut. tor, sheet metal, radio and bicycle repairs. 
Anyone ean handle without previous expert 


” 
Name 4 4 > with - 
: 38M ole instructions, 10-DAY HOME TRIAL 
Street Wei rite at once for Special Introduc Low Price Of 
== fer. Try 3in1 Electric Torch for 10 jays at our ris: 








= orget one free by helping to introduce it. ELE 
TORCH CO., 2613-FM Michigan Ave., Chicago 
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and read any of 27 foreign languages 
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STUDY AT HOME for 
Success and Larger E 
‘essful student guidance 
instruction. I.L.B. 
Degree awarded. All text material 
furnished. Easy payment plan. 
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AMERICAN EXTENSION SCHCOL OF LAW 
Dept. S-12, 620 N. Michigan Ave., Chicago, i. 
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jobs, 
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POPULAR 
SCIENCE 


ON-THE-SCREEN 


PRODUCED BY FAIRBANKS & CARLISLE 
PRESENTS IN cooperation with the Editors 
of Popular Science Monthly— 


ITS LATEST NEWS 


RELEASE 
FROM SCIENCE AND INDUSTRY 


IN SOUND 
AND BRILLIANT 
CINECOLOR 


Sel 
NEW MODERN HOMES 


POURED INTO MOLDS 
IN LESS THAN 
24 HOURS 


Here’s my vote to bring the 
latest release of POPULAR SCIENCE- 
ON-THE-SCREEN to my local theatre. 


Name of Theatre 
Address 


Paste on penny post card and mail today to: 
POPULAR SCIENCE MONTHLY - 353 Fourth Ave. 
New York, WN. Y. 
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" 1 MOOS COINTO PLACE 
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“i Febbers! 1m GETTING 
aA GRETSCH DRUM 
THIS.CHRISTMAS!” 


I never forget the thrill of owning =— first 
irum...a GRETSCH DRUM... the kind 
g-name drummers play, stars ike Bernie 
nson, Billy Gladstone, O'Neil Spencer. 
s that big band leaders prefer above all 
. Here’s a present for you ambitious 
that leads to a money-making career 
No tedious lessons necessary; playing a 
im comes naturally to any regular boy! 
Cultivate a hobby today that can make big 
I y for you tomorrow. 


Send penny postcard for FREE DRUM Cata- 
logue and full information about EASY-PAY- 
MENT Plan and FREE TRIAL through your 
GRETSCH dealer. Address Dept. PS 120. 


The FRED. GRETSCH MFG. CO. 


Musical Instrument Makers Since 1883 
60 BROADWAY, BROOKLYN, N. Y. 


GRETSCH also offers SUPER VALUES in Guitars, 
Saxophones, Trumpets, Trombones, Accordions. 
Send for FREE catalogue. Mention instrument. 





ra 
LOW rt TION 
u sands s « 
t e or rele gegen ator 
star rt it Sept., short 
FINLAY ENGINEERING ‘COLLEGE 


1003 Indiana Avenue — _Kansas City, Mo. 


rir ft 

' { ng MASTER MECHANICS 

ind AERONAUTICAL ENGINEERS. (No fi g 1 d) 

id , g immediate employment. Write for 
NOW. Dept. PS-12 


athe “Wright Technical Institute, Glendale le (Los Angeles) California 


Pa foley Wile), 7.\ tele [ole] B- 
> 2 yous own MACHINE TOOLS 


LEWIS MACHINE TOOL co. 


O ALHAMBRA AVE. & LOS ANC 


FORGE AHEAD 


aes ae » important factor in the new 
system of mail training for—Originality 6 

, Vv @ Personal Power @ Achievement. Free book- 
Thinking ; hipmahes Institute, 99-A Fern St., Philadelphia 


ai ’ En . 
UN aon FIC 


PLASTEX Ir 
































is BOUGHT and SOLD in large 
har for real prosperity 
nd benefit y 


ASTEX INDUSTRIES, Dept.2 "1085 Washington Ave.. New York, N.Y. 
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FELLOWS-YOUVE 
SEEN ALLTHESE 
DIESELS--- 


L 
aT ARE YOU DOLNG 


yt THEM? 


* * Everywhere you look you 

_ can see Diesels forging ahead— 

new types for trucks, busses, trains. boats and general 
industry. You've seen the ads of world-known firms 
announcing their entry into Diesel—magazines making 
Diesels the subject of their feature articles. Never before 
has there been greater activity in this field. * * But 
are you connecting your future with the’ inevitable 
growth of this great industry? * * Find out about 
it—start doing so by sending for free copy of March 
of Diesel. and data on Hemphill Diesel training. Use 

- coupon now. 


HEMPHILL ,2752!, 


All communications concerning enrollment in any of the Hemphill 
Diesel Courses should be sent to one of the following addresses 


1) Ae €@):4<4 31-32 Queens Blvd., L. I. C. 
16) = 1(@7 Vere) 2006 Larrabee Street 
MEMPHIS . 431 Monroe Avenue 
e}-) ANGELES 2012 San Fernando Road 
VANCOUVER. B. C. 1365 Granville St. 
EEE ee ee ee ee ee 
HEMPHILL DIESEL een (use nearest address) 


nd data on your Die cour 4 free copy of 


wl 


Applications for enrollment will be accepted from English speaking 
students residing in foreign countries. Write for special terms. 


IENCE MONTHLY 7 











Know Electricity as Experts 
Know It—and Get an Expert’s Pay! 


What about your future? Who is safe today? Surely not the man 
who is contented to stand still! Know your job thoroughly | Improved CONNQUEROR 
prepare yourself for jobs ahead. To do just this thousands of , e 
men have used World’s largest manufacturer an- ) , 
nounces sensational improvement in echani 
The Croft Library of CABELL remaiutomises one eters ntly pl 
3 4 revolutionizes tone effects. 
| Easier nek You’ ll develop talent fast EMPLOY! 
P ti ne EI] t it with these new Conns. Choice of world’s cg 
rac ica ec ric y greatest artists.See your dealer or write 
today for FREE BOOK and home trial, MAIL COI 
eee at pndbecinatenineed epieay gm It is founded on practice—on easy payment offer.Mentioninstrument. LINCO 


on work as it is actually done jammed from 
ver with the kind of hard you want ten so that the - Cf Cow »ae YN} 3 ING 
veginner can easily understand it, yet so sou » thorough, that it is the daily guide G CON eet Mitten BUILDIN( 6112 AIR 


9,000 higt " » § . “ and engineers roft tell 


u need to know rut -rators, armatures, commutators, nsforme ~ 
ir iit switct t at t stems electrical machinery o ‘ve > 

mination in every ost improved methods of lighting—lamy ‘ xt ‘ dar 
amp effects, < t ete job, from estimating it, co stion. ' waaay 


6 volumes, 2155 gages—New low price) ae AND I tN STRUMENTS 


No money down — Easy payments. 
Fill in and mail the coupon s hed and we will ser d you the entire set of six vol 
mes for ten day ' na none 1 We > he you assume no 
bligation. If you decide t« sep the book . in ten days and the balance 


= nae ae ae ar an aes ow Gee oe open NOW and see the books for yo = MAGIC WORDS —<hat are bringing big 


E Y { Vi \ 1TIO V C OU PO V profits to Webb Salesmen! 


The Webb Portable Water Softener gives every house- 
wife oft water in an endl flow for washing 
lishe laundry, bath hampoo and every home 
purpose Softer hardest water instantly at the 
turn of the faucet Provides healthful drinking 


‘$s If not wa water equal to many expensive bottled water 
To insure prompt ghinsment write piniely ana fit in spt lines. 


1 
| 
| 
| 
I Name | ALSO WEBB IMPROVED 
| Home Adare | CHLORINE FILTER 
| 
1 
_! 














McGRAW-HILL BOOK CO., 330 W. 42nd al ow York 


l Send me for ter day examinatior asonere. the Croft lI on 


tricity. If satisfa r be se nd you es 
until the price 16.50 i 


Removes chlorine and odor and taste— big demand! 


Distribut 

Saiesmen FREE SALES PLAN 

er ofi ; to ta heme S mons _—_ a —_ B. NO RISK 

free i mature, at 1 fu In details of the “Webb TRIAL OFFER! 
Oo RISK IST OFFER and REE Sales Plan 

Get INTO INDUSTRIAL WEBB MFG. CO., Dept. Q-129, 1813 Baltimore Ave., Kansas City, Mo. 


DOPE BCE % Earn MONEY Sec 


» pottery 


f\ patent met? d. , is. Use only ph cement, leap 
a nd terials ney-making business. Booklet, cost data, details! 
on . aha POTTERIES COMPANY 
13 W. 26th St., 


___ Minneapolis, Mino. 


| City and State 
Position 


© steno ef Commons 


Na ee ee 








Learn tomake thedrawings and blue prints 
with which all industry begins; learn also ZIM Pins, rings and emblems. Over 300 designs. NaN 
howtocreate new designs: ind new Finest quality. Reasonable prices from 30c up. Vi 


Write today for our attractive, free catalog. 
products. Learn how to improve oad 4 
re “style old products so they have more Dept.O, METAL ARTS CO.,Inc., Rochester, N. se 


‘eye appeal’, more selling power. ett PPPPP LP 


Drafting is a very big field, but | 
drafting with industrial de- _ WANTED MEN AST 4( 
ag } Hf vou are past 40 and desire extra money we, can 
new models. new products help to nae your full or spare time ym yy Busi- 
and improved designs. You ness pleasant and profitable Operate from your home. 
can learn both subjects right Call on merchants, shops, schools, churches. —_— 
in your own home, in your truck and bus owners, farmers, lodges, public institu: 
spare time. Youcan be trained tions, etc. Large manufacturer of approved first-aid 
for better pay. I can prepare fire extinguishers, fire alarms, recharges, etc. Write 
you just as I have trained details ab ut your past experience, etc. Address 
many hundred successful stu- Fyr-Fyter Company, Dept. 92-48, Dayton, Ohio 
dents from 16 to past 50. I'll = 
train you thoroughly by applied instruction on actual 
work until you are holding a good paying position. Complete 
working outfit furnished without extra charge. Send coupon 
for FREE BOOK “Industrial Designing and Drafting” 
Engineer Dobe, Libertyville, Illinois. 
SSS A A TL A Se see ce seme me 


| Engineer Dobe, 90 DAYS’ TRIAL 
LOWEST 


| abt-3399 Send for FREE BOOK | |erices| BEAUTIFUL 


‘ ' os > WORLD FAMOUS 
*lease send me FREE BOOK on “Industrial Designing and | 
Drafting’, also please explain how you assist your graduates TRU-FIT Dental Plates 


| to good positions in these fields. | WEAR THEM, TEST THEM, EXAMINE THEM for BEAUTY 
your plates from start to finish SEND NO ~ = ered 


" FIT AND COMFORT. YOU MUST BE 100% SATISFIED or you 
Name 

| WRITE TODAY for FREE Booklet and Material . 
Town State a DR. CLEVELAND DENTAL LABORATORY 


Dept. 33-T9 503-05 Missouri Avenue East St. Louis, !! 














—— 




















money will be refunded any time within your 90 days trial. lam 
dentist of 30 YEARS’ EXPERIENCE. I supervise the making ‘ 
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P Now is the time to get into Aviation! Airlines, Airports, Airplane Factories now expand- - 
ing, must have thousands more trained men. Graduates of this Lincoln Government Approved 
School are regularly stepping into good-pay positions in Aviation! 
BEA SKILLED WELL PAID PILOT. Learn here to fly fast modern airplanes. 15 Training 
Planes; 5 types, provide wide piloting experience. Your training here is Government Ap- 
proved every step of the way. Prepares you for your official Government Rating as Private, 
Limited Commercial or Commercial, (Transport) Pilot. 

BE AN py meeyg MECHANIC or ne rearrange J _ENGINEER 
iry and Engine Maintenance, re ing and a a SE NE a wee ee 

Design and Con structi on; Ai aft Sheet- i LINCOLN AIRPLANE & FLYING SCHOOL 


We teach you. Big yh Reper for skilled 6112 Aircraft Bidg., Lincoln, Nebraska. 
‘money paid! 106 Lincoln Graduates re- 
iced in good positions. I'd like to get into Av 
EMPLOYMENT SERVICE GIVEN. We assist Graduates in | lete 
positions Now offering part-time employment | — 
rd and room while in training. Name 
MAIL COUPON NOW for complete information. | Address 


LINCOLN AIRPLANE & FLYING SCHOOL | ,;; 


6112 AIRCRAFT BLDG., LINCOLN, NEBRASKA 





iation. Please send com- 
information about Lincoln Training. 


State 


says Everybody is Hypnotized 


ge method of mind and body control, that often leads to immense powers never 
experienced, is announced by Edwin J. Dingle, F.R.G.S., well-known explorer 
grapher. It is said to bring about almost unbelievable improvement in power of 
Many report improvement in health. Others acquire superb bodily strength, se 

hetter positions, turn failure into success. Often with surprising speed, talents, 
and a more magnetic personality are developed. 


ethod was found in remote and mysterious Tibet, formerly a forbidden coun- 
ely visited by outsiders, and often called the land of miracles in the astounding 
vritten about it. Here, behind the highest mountains in the world, Mr. Dingle 
the extraordinary system he is now disclosing to the Western world. 


iintains that all of us are giants in strength and Tibet is said to be remark- 
wer, capable of surprising feats, from the delay ably instrumental in free 


ge to the prolonging of youth, and the achieve ing the mind of the hypnotizing ideas that paralyze the 
powers within us. 


dazzling business and professional success. From giant 
ul, however, we are hypnotized, our powers put A nine-thousand word treatise, revealing the many 
by the suggestions of associates, by what we startling results of this system, is now being offered free 
d by various experiences. To realize their really to anyone who quickly sends his name and address. 
Write promptly to the address below, as only a limited 


us powers, men and women must escape trom 
. pnotism. The method found by Mr. Dingle in number of the free treatises have been printed. 


Re institute of Mentalphysics, Dept. B-116, 213 So. Hobart Bivd., Los Angeles, Calif. 








SLIPS INTO ANY STOVE, 
RANGE or FURNACE 
One of the latest oil burn- 
er patents—will not clog 
up—no cups or wicks 
different. Even heat. much 
or little by turn of valve 
tt cooking, baking, heating Q A 
vite todns for No. QOICK HEATat 
30 DAYS' TRIAL ici feof 


deciding se oss TORN of VALVE 
SAMPLE BURNER FOR AGENTS OOP EI thet bones eon 


OFFER that brings you one 


‘ for demor recta — aker—big season nm Act quick—send no money 
T NOTHING : sere t st your nam ess. 
cos s rite fader es ATLAS BURNER CO., 295- P Rockhill Theatre Bidg., Kansas sas City, Mo. 


er CUT ME OUT 








rk y a " cine. Wtolte Rat Pe FREE! Cut me out, paste me on a postcard and mail to Popular 


: Sci ce on ly, apt. 29, 353 Fou Ave., New York, 
FIRESIDE INDUSTRIES, Dept. 51-W, Adrian, Mich. ance Bantaly, Dat. ie ‘y- Eee 


Y. I’ll bring you complete supplies and instructions on 
how to make easily several doll irs a week in your spare time. 








ROOKLYN YMCA TRADE SCHOOL 


Unlimited Instruction until you Mechanical Pre-Engineering > 
have mastered every part of Diesel Engines Oil Burning M AIL q ‘OU | ON 
; y . re Diesel Pre-Engineering . 
2»witho. tior ° if > 
Course without additionalcharge. | peat ee ne 1117 Beat ord Ave Dept. PS . 
Full Shop Fuuipment Aviation Mechanic Welding vo , or ity, N. &. 
Unexcelle d Instruction Auto Mechanic Talking Pictures 

Fireproof Dormitories Refrigeration Air Conditioning - 

Sp > g Television and Radio Mechanic Name aaennes sskenaniatinin - 
pec ial Privilege Check your Architectural-Mechanical Drafting 

eutereste on attac hed coupon Machinist Tool and Die Making 


to recel\ ree literature Armature Winding | | Electrical Addres 








* 
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/ FIND OUT HOW TO 


“WIN SUCCESS 


HIDDEN POWERS 


P WITHIN YOU 

AFFECT YOUR FUTURE 
Learn how to get the things you want... 
Quick Advancement in Business — More 
Money—a Better Job—Greater Popularity 
—Happiness—SUCCESS. Hidden Powers 
deep within you may be waiting to be 
stirred to light. Properly directed they may 
make all your dreams come true. Any man 
of average intelligence has it within him- 
self to progress far beyond his present 
condition. FIND OUT HOW! The 
secrets of making money, choosing 2 
job, winning friends, securing SUC 
CESS are revealed. Don’t let yourself 
get into a rut or be satisfied with 
unpleasant work at poor pay. Make the 
TILA LPipidiee most of yourself! Write at once for 


ron ee > & oe FREE Self Analysis Chart, at no cost 
_or obligation to you. Mail |_ coupon today 


SELF STUDY FOUNDATION, INC. 
30 N. Michigan Ave., Dept. L-12 
| Chicago, Illinois 
Please send me free of charge instruction for self-analysis 
| my capabilities and tell me how I can ‘‘Get Set For Succe 


akSmaGic WAND WELDE 


AG’ A ee LL 


= LDING! i5is0285,25rn*saner 


Wand Welder 
weighs about one pound, easy a » handle! No genera 
tors, no transformers, no batter ,no special wiring! 
JustplugintoANY LIG Hl SO KET Wik this rugged, 
a oo anyone can weld iron, steel, bronze, 
brass, lead, aluminum, or ANY meta 
FREE! : Witt pvery Super Meac Wand Weiser 

geta fu it of welding supplies 
° bro mnze, stee Ti iminum welding 
rods: welding flux, pair of gent 


satisfied money refundec ! age 

We ship by RETURN MAIL ~ Rash y uy orders today! 
Sent ¢ $4 } 

Postpaid  BATENT SPECIALTIES COMPANY. 

Dept. S-1 Teaneck, New Jersey 








MIOWEST FACTORY-TO-¥YOUV 
20% ANNIVERSARY SPEC/AL ! 





Here’s today’s biggest radio 

PUT THIS/940 value—the 1940 TELEVISION- 
ADAPTED Midwest—at sensa- 

TUBE tionally low factory-to-you-price. 
Exciting foreign reception. Ab- 
LPEURADLS solute satisfaction guaranteed on 
A9S. money-back basis. Send Ic post- 
card for FREE 1940 catalog. 
(User-agents make easy extra] 
95. money! ) e 


‘a0 
ow See Midwest’s Answer to TRADE-INS! 
omen RADIO CORPORATION at. 59-G, Cincinnati, Ohio 


abt ee ee LS) 2, 





i MIDWEST RADIO 
CORPORATION 
Cincinnati, Ohio 
Dept. 59-G 1 
Send me your new a ee a NE oa 
preer detsieg. ““ureee 1 
plete details 
day ee fer Towne « ee ee eee ewe pean 
User-Agent Make Easy Extra Mo | 
Check here for det $ 
en amenemenaneneme re! fer éetais 








GET IN THE SWING 


with Slingerland . . . DRUMS 
GENE KRUPA GUITARS 
5 apse MANDOLINS 


Wonder Value 
Easy Payments 


Compare the value— 
tone and power in Sling 
erland “Radio King 
drums, banjos, gui 
tars, mandolins, 
marimbas, or bu- 
- gles—before you 
GENE KRUPA—World’s Greatest buy.Guaranteed 
Swing Drummer uses Slingeriand more for your 
money. Ac- 
claimed the tops in smooth tone, easy playing, 
rich power by world’s leading musicians. Easy 
payments. 5-days free trial. See at your 
dealers. 
Cut this ad out—good for $1.00 credit. 
Free special information on how to organ- 
ize drum and buglecorps. Free Catalog— 
mention instrument wanted. 


SLINGERLAND DRUM CO. 


1319 Beiden Avenue ____ Chicago, Ulinois 


[cer THIS GUIDE TO BUSINESS SUCCESS, 


BRIEF BUSINESS 
on ENCY CLOPEDIA 


s how to make contacts for jobs. Where and what types 
be jobs are open to you. Steps leading to promotion . to 
success in business and in your personal business affairs. 
How to answer ‘‘ want ads.’’ Finding employment. Getting 
along with people. Investing your money.How to buy wisely. 
Better business letters. The successful salesman, etc., etc. 





For the first time a guide to business success written from 

YOUR SIDE as a worker . . . your side as a consumer! Hun- 
tenon dreds of business success secrets told in this amazing b 
pncrcl the business world. .2 lustrations of standard busines 
forms, business activitie a atistical tables, charts; Dict 
ary of Business Terms. 


FREE GIFT BOOK with every purchase as long as gift 


supply lasts! Rush us your order for 
Brief Business Encyclopedia RIGHT NOW .... get your 
A a ie free gift copy...2 books for price of 1...if you act promptly. 
merica 
argett WILCOX & FOLLETT CO. 
Book House Dept. C. B. 1255 So. Wabash Ave. Chicago, til. 











Statement of Ownership, Management, Circulation, etc required b 
the Act of Congress of March 3, 1933, of Popular Science Monthly, put 
lished monthly at New York, N. Y.. for October 1, 1939, State of New 
York, County of New York, ss. Before me, a notary public in and for tl 
State and county aforesaid, personally appeared Godfrey Hammond, wh 
having been duly sworn according to law, deposes and says that he ist 
Susiness Manager of Popular Science Monthly and that the following 
is, to the best of his knowledge and belief, a true statement of the owner 
ship, management, etc., of the aforesaid publication for the date show 
in the above caption, required by the Act of March 3, 1933, embodie 
in Section 537, Postal Laws and Regulations. printed on the reverse of 
this form to wit 

1. That the names and addresses of the publisher, editor, managir 
editor, and bus siness Managers are Publisher, Popular Science Publist 
ing Co., Inc Fourth Avenue, New York, N. Y.; Editor, Raymor 
J. Brown, 35: ourth Avenue, New York, N. Y., Managing E 
None, Business Manager, Godfrey Hammond, 353 Fourth Avenue 
York, N. Y¥. 2. That ay owners are: Popular Science Publishing Con 
pany, Ine., 353 Fourth Ave New York, N. Y.; Stockholders of Popt 
Science Publishing C Panenol Inc., Mansell and Company, 45 Wa 
New York; Alice A. Fisher, Greenwich, Conn. ; Oliver B. Capen, 
ford Village, N. Y.; Noreen 8S. , Capen. Bedford Village, N. Y.; Rober 
Cade i83 Springfield Avenue, Summit, N. J.; Ada B. W 
683 St , Id Avenue, Sur avy N. J.; Marguerite N. Cole, Rou 
Hill Road, Greenwich, Conn.; Raymond J. Brown, 217 Audley St., 5 
Orange, N. J.; Irma V. Hammond, 163 Brewster Road, Scarsdale, N. ) 
3. That the known bondholders, mortgagees and other security holder 
owning or holding 1 percent or more of the total amount of bonds, t 
gages, or other securities are: none. 4. That the two paragraphs ne 
above giving the names of the owners, stockholders and security b 
if any. contain not only the list of stockholders and security holders @ 
they appear on the books of the company, but also, in cases wher 
tockholder or security holder appears upon the books of the compa 
trustee or in any other fiduciary relation, the name of the person « 
poration for whom such trustee is acting, is given; also that th 
two paragraphs contain statements embracing affiant’s full kn 
and belief as to the circumstances and conditions under which 
holders and security holders who do not appear upon the books of th 
pany as trustees, hold stock and securities in a capacity other than 
of a bona fide owner, and this aftiant has no reason to believe that any 
other persen, association, or corporation has any interest direct 
direct in the said stock, bonds, or other securities than as so 
by him. 

(Signed) Godfrey Hammond, Business Manage 

Sworn to and subscribed before me this 28th day of eo 
Esther Eyl, Notary Public, Kings C Clerk's No. 63, Regi 
171. New York County Clerk's Ne r, No. O-E ‘iL. 

40 
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you have any degree Of talent there is 
ne place for ‘you to @€arn money in 
cl independent writing fiel 
bn of our 
a show 
pr 


vYYY 


t fitted. Let 
i Free of Charge. 
people with 
ite and sell 
writer and 
ng | people whe 
1e1r rl 
‘for year 


1inead them 


1eck 


DET: T AIL S . ae di dca F RE E! Send a postcard NOW. 
COMFORT WRITER’S SERVICE 
107-M N. 8th St. St. Louis, Mo. 


Basses bbb b bbb bb bd dbbbbbb ddd db bbb bbb bbbdbbdbbbsdbbbbdd bs bbbsbssbd 


Home Craftsmen, Schools, Hobbyists 


Bale FOUNDRY 


TYVVYY YT YT TT TTT 


FULL 


RAAAAAAAAAAAAAAAAAAAAAAAAAAsAAAAAAAAAAA 


own wor =e 
design and build \ 
ENGINES STEAM ENGIN 
UARY ART OBJECTS 
TOOLS, NEW INVENTIONS 
can — ome forgings an 
steel not 
out | a FOU NDRYE "7 TE 
capable f m n 
cast £ f 1'., 3, and 6 poun weight, 
| al num, copper, te in pro- 
= n to specif ity Economi- 
call p! ced. Domest é and 
60 cy yele energy required for operation Write for ci 
KANSAS CITY SPECIALTIES CO. 
Box 6022, Dept. S-11 Kansas City, Mo. 


Weather Strip Your Windows 
SAVE MONEY! = MAKE MONEY TOO! 


ow! You can weat! 


7 | ys Po like it P vent ry ir 4° aa 2 cogs 
oles sadisn toes Gamo saat aa 
‘ J rr ’ ! ‘ back gt 


ROBERT N. BALTZ & co., INC. 
Desk 21 156 W. Adams St. Chicago 


== DON’T BUY—SAVE $ $ $ 

ON RADIO SETS—PARTS, TUBES, PHONOGRAPH 

RECORDS—UNTIL YOU HAVE SENT FOR OUR 
W GIANT MONEY-SAVING CATALOGUE 

UNITED RADIO COMPANY, DEPT.Z, NEWARK, N. J. 


Pa Let a prac tica experienc -d cartoonist teach you thi fasci- 
ating professi PERSONAL instruction, just ke pei ate 
tutoring. Re mmended by America’s foremost. caz 
Wr r free detai 


Dorman H. Smith, Box 5970, San Rafael, California. 


LEG SUFFERERS 


Why continue to suffer without attempt- 
ing to do something? Write today for New 
Booklet—""THE LIEPE METHODS FOR 
HOME USE.” It tells about Varicose 
Ulcers and Open Leg Sores. Liepe Methods 


used while you walk. More than 40 years of 
success. Praised and en- 
dorsed by multitudes. FREE 
LIEPE METHODS, 2284N.Green Bay Ave., re) 
Dept. N-105, Milwaukee, Wisconsin B OKLET 


‘WORLD'S LOWEST PRICED 
ADDING MACHIN VEST POCKET SIZE 


rcular. 














Busy CAECULATOR 


FREE TRIAL 
GUARANTEED ACCURATE ot a 
a re ; Pa a finger Net. ek. ONLY $250 


toy. Operates with only 
Adds, subtracts TOTAL COST 
Counts up to a million. Pays for itself — NO 
over and over. Ideal Gift—for Business, NEY 
Income Tax and School use. MONEY BAC x. G 1U 'AR- 

rE Se d name and addres Pay postmar $2 
pe id f ast ifo tside U.S Ronan backin i0¢ lays 
if not “delighted. AGE NTS ‘WRI 

CALCULATOR MACHINE COMPANY Mtr 

DEPT. 412, P.O. BOX 1118 CHICAGO, ILLINOIS 
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multiplies, divides 


PLAY LATEST HITS! 


Even If You Can't Read a Note! 
Surprise friends at your 
next party or social. Play latest hits, 
popular songs, swing—even If you 
can’t read music. Lots of fun, good 
times, lari ty for you A real 
musical Used by swing 


bands. Ver sy to play! 


10 DAYS’ TRIAL 


TONETTE 
welcome at homes, pa 
10 days without risk. Fun 
money back. 


SEND NO MONEY 


Just pay postman when delivered or you can 
safely ad only $1.00, saving small P. O., 
charges. FREE: Lesson Charts sent free with 
TONETTE. No C.O.D. outside U.S.A. Mail 
Coupon or ask dealer to get TCNETTE for you. 


MONEY-BACK GUARANTEE 


ae ae 
g Tonette Co., Dept. 39-G, 30 E. Adams, Chicago § 


@ Rush TONETTE and free lessons on 10 day 
g tri al-money back guarantee 


}I will pay postman 


copays t= 
TODAY! § a ccy 


makes you popular, 
dances. Try for 
guaranteed or 


rties, 


I enclose $1.00 





€ an ARTIST: 


Learn at home in your spare time 
be an Artist and +. I 1 own bo * Our 
1 method has traine n and men of all ages 
1914 COMMERCIAL ( \RTOONING and 


DESIGNING 3 n one complete cou Traine Artists 
abl of earning $30, $50, $ 

No \ 

PREE. BOOK Pleasure and 

lrotit’’ deseribes course and TWO ART \ 

OUTFITS included 1 coupon toda h 


5 Washington School of Art, Studio 1312M 
1115—15th drenetons w., eal sag D.C. 
Vs I reste . 

Free Book, ‘‘Art 


- 


City 
De ee ee eS 


A. 
Lease eeeees 
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our Own Choy men! 07 


HESE practical, easy-to-understand handbooks will help 

you get the most out of your hobby. Written by experts 
especially for Popular Science Monthly readers, they are 
invaluable to the mechanically minded man. Each book is 
fully illustrated, with pictures and diagrams. Bound in sturdy ab 
library cloth. You need not hesitate to order them for your. J ond sav 
self or for gifts. We guarantee complete satisfaction or ie 


homes, * 
of instru 


MAKING MONEY WITH YOUR CAMERA a 


Here is an exceptionally practical manual that will teach you many kinks and tricks, ways to chimr 
and means to take and sell pictures. It clearly demonstrates by pictures and directions the aching t 
principles of picture taking that brings you photos which are marketable—and how and 
where to sell them. COMPLETE, FASCINATING, EASY TO UNDERSTAND. 256 pages, full 


cloth bound, $2.00. 
RADIO BEGINNERS SIMPLIFIED MANUAL LE | 


Every radio operation from trouble shooting, to building and improving mar- 
velous long and short wave sets, is made so simple and clear that you just cannot 
fail to understand many things that may have puzzled you before. A few minutes 
a day with this manual will teach you what it takes years to learn without it. 
Prepared by technical radio experts who KNOW how to explain things for 
non-techniccl radio enthusiasts. Cloth bound, 256 pages, hundreds of simplified 
drawings and diagrams, $2.00. Her 


MODEL RAILWAYS knowle 


right fr 


money back. 


A practical handbook that shows how to lay out and operate a home- 
made model railroad. Easy-to-follow instructions for building a box car, 
gondola, refrigerator, tank, hopper, day-coach, pullman, baggage, ob- 
servation car, and Atlantic type locomotive. How to turn out fireboxes, just ho 
boilers, and wheels in your own shop. How to make an illuminated dis- 
patcher's track diagram. How to build and install a block signal system, All ab 
remote train control, automatic couplers, relays, etc. 256 pages, fully illus- 
trated, full cloth bound, $2.00. 


advanc 


they c 
econor 
fo aut 


vantag 


DECORATIVE METAL WORK 


Simplified for Beginners \\¥ vals a\ \\ i i THE 
A brand new manual that tells in easy-to-understand language \\ ‘ \ ) 
how to make useful metal articles in your home workshop with j ; a from b 
simple tools. How to do inlaying, spinning, cutting, etching, joining, \ ] \ data, « 
plating and finishing. How to make jewelry, novelties, candle sticks, \ 
ash trays, lamps, hardware, and other useful metal articles. Full , the Di 


cloth bound, fully illustrated, $2.00. pletene 
ELECTROPLATING 


Written especially for the amateur, this book tells you how to utilize 
many odds and ends to build a complete home electro-plating workshop. 
Instructions, pictures, and diagrams show how easily you can do copper, 
nickel, chromium, silver and gold plating. How you can plate household 
or automobile fixtures, hardware, tools, silverware, ornaments, clocks, watches, 
bracelets, rings, metal parts of all kinds. Scores of illustrations, diagrams, 
and pictures. 260 pages, full cloth bound, $2.00. 


WOOD CARVING and WHITTLING 


An Artistic and Interesting Hobby for All 

This new practical handbook starts with the simplest kinds of wood carving and 

shows you step-by-step, how to become expert. How to carve figures of men, ani- 

mals, birds, with simple hand-tools. Chip carving, incising, level surface carving, relief 

carving explained. How to carve furniture, ornaments, frames, jewelry boxes, trays, 
treasure chests, etc. Fully illustrated, 265 pages, full cloth bound, $2.00. 
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fen Chistonas Gif, 


NOW IT’S EASY TO BUILD YOUR OWN 
HUNTING ond FISHING LODGES, 
CABINS, BUNGALOWS 


A big book of definite instructions for beginners. If you can handle a hammer 
and saw, there’s no reason why you can't build a bang-up cabin in the woods that 
onyone would be glad to live in, or own. Complete plans, and step-by-step instruc- 
tions for every stage of the work. Designs for numerous log cabins, lodges, tourist 
homes, wayside stands, bungalows. Not just a book of pictures but a full course 
of instruction. Every problem of location, drainage, water supply, etc. is 
dearly explained. Tells how to cut and erect your structure — all about 
floors, roofs, windows, doors — how to do the whole job from foundation 
to chimney top. Don’t imagine it’s hard—when you see the book you'll be 
aching to grab some tools and get to work. 256 pps., full cloth bound, $2.00. .— 


LEARN DIESEL ENGINEERING 


WITH THIS NEW SIMPLIFIED MANUAL 71,cHArTERS 


Here at last is a book written for the man who has had no previous 
knowledge of Diesel Engines. Takes you in easy-to-grasp stages 
right from the fundamental principles of the Diesel to the most modern 
advanced types of engines. Tells you in clear, non-technical language 
just how and why the Diesel operates — what happens in the cylinders. 
All about pressure, volume, speed, and heat. Various fuels and how 


they are rated. Different types of Diesels, and their comparative 








economies — air and other types of starters, etc. Adapting the Diesel 
to automobiles, ships, trains, and airplanes. How you can take ad- 


vantage of the’ many opportunities that Diesel Engineering offers. 


THE A B C'S OF DIESEL ENGINES is profusely illustrated 
from beginning to end, including useful tables, reference 
data, operating costs, and other information invaluable to 
the Diesel-minded man. You can DEPEND upon the com- 
pleteness and accuracy of this great book. ' 

Full cloth bound, $3.00 ; 


= 
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POPULAR SCIENCE, pepr. 1298, 353 FOURTH AVENUE, NEW YORK, N. Y. 


Please send me the book or books | hove circled below. | will pay the postman the price shown plus a 


SEND MO few cents postage in full payment when the books cre delivered. (Money back if not satisfied.) 


Camera .... $2.00 Radio Experimenter... $2.00 Cabins .. $2.00 


MONEY wow! Wood Carving... $2.00 Metal Work . .. $2.00 Diesels .. $3.00 
Electroplating ... $2.00 Model Railways 


TEAR OFF AND MAIL NAME 


ADDRESS 


CITY — in STATE 


If you remit now we poy postage. Orders from outside U. S. A. cannot be sent C. O. D. 
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--But You Can 
One 


HE future is not predestined. There 

is no berth or niche in the scheme 
of things waiting to receive you. You 
haven’t overlooked a good thing, for 
there is no place in the world for you 
until you create it. Let the Rosicru- 
cians, an age-old fraternity, show you 
how to make a future out of the unused 
powers of your mind—your creative 
faculties. If you have an idea—you can 
learn how to bring it into realization. 
Use the gift coupon below and receive 
the FREE Sealed Book of explanation. 


This Free Sealed Book 


> R. H Z., The Rosicrucians (AMORC) 
Te P San Jose, California, U.S. A 
gy how I may 
t me to find 
e the FREE 
I may learn 











The ROSICRUCIANS 


SAN JOSE, CALIFORNIA, U.S. A 


(Not a religious organization.) 











EARN GOOD MONEY! SPARE OR FULL TIME! 


Show Card business taught complete. Practical 


or int | ettering, gilding, window, tin an dm cok igns, 

RMGNS etc How to mix paints Over 200 latest al 
and instruction charts: “HOW TO PAINT SIGNS 
AND showc RDS" complete, on $1.98. Order now. 


nameenaten eaves EDITIONS. co., Dept. OG. ‘ss 220- 4th AVE., NEW YORK 


and simple. The secret is in a new 
irt and stylish shoe ~ nor-buil t for great 
nd longer wear! The height-gaining fe 
1 inside your shoes. Ne body will gu 
pear at least 1! inches taller than v 
wear ordinary shoes! The outside finish con 
and rich. SEE them at OUR risk! Think } 
will inerease your popularity and self-contider 
Send your name and address on postcard t 
Illustrated booklet and details of 10-DAY FR 
OFFER sent by return mail in plain envelope 


WENTWORTH, INC., 1812 Hunt Street, Watertown, Mass. 


In Canada: Wentworth, In Empire Bldg., Montreal 








We supply you 20 separate outfits of Electri- This R EAL Y 
cal Equipment and Apparatus at no extra EQUIPMENT 
cost to help you learn Practical Electricity in 

your a Ho oe — No previous ex _ RIGHT IN YOUR 
ence or advanced education necessary. Life- 

time Employment Service. Write for Big OWN HOME 
Free Electrical Book Today! No obligation. FREE Book Tells HOW 
ELECTRIC INSTITUTE, Dept. 79-P " Hinsdale, iu. ‘ook Tells 





25,000 BARGAINS 


Our 45th Annual 320-Page Bargain Catalog 
of new Books of all¥ Publishers lists 25,000 titles — Fiction, Juveni 
History, Scientific, etc. Illustrated, Indexed. Used by sc hol: 
colleges, libraries, and thousands of individuals, Write today for 
this new 1940 catalog, “Bargains in Books.” 


THE BOOK SUPPLY COMPANY, Dept. 14 
564-566 WEST MONROE STREET - ~ - CHICAGO, ILLINOIS 





| am ee ALL YOUR RADIO NEEDS 
Your nationally known radio favorites at 
lowest prices. Sets, parts, supplies. etc. 


CATALOG BURSTEIN- APPLEBEE 00. rasa ana) | 








100% improvement Guaranteed | 


We build, strengthen the vocal organs—ne| 
with singing lessons—but by fundamentally sound and| 
scientifically correct silent exercises... and absolate:| 
ly guarantee te improve any derfu'vo or speaking voice 
at least 200%. . rite for wonderful voice book- sent fre, | 
Learn WHY you can now have the voic e you want. No liters 
ture sent to anyone under 17 years unless signed by pares. 
PERFECT VOICE INSTITUTE, — 1369 
64 E. Lake St., C 


——e 











FIX IT YOURSELF 4.9 


Save yourself a lot of expense by 

doing your own odd repair jobs. 
Get this new edition of a famous 
book, showing with diagrams and | 
directions, how to fix and repair fur- 
niture, electric outlets, windows, 
doors, leaky pipes, floor boards, 
chimneys, boilers, weather proofing, painting and 
hundreds of other construction and repair jobs 
Picture diagrams show how each job is done. Full 
cloth bound $1.00. 


Popular Science Monthly, Dept. 129 
353 Fourth Ave. New York, N.Y. 
—— 
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1 Be Your Own 
MUSIC 
Teacher 


LEARN AT HOME 


t iy by note, Piano, Violin, 
Ukulele, Tenor Banjo, Hawaiian 
Guitar, Piano Accordion, Saxophone, 
Clarinet, or any other instrument 
\\ rful improved method. Simple 
B C. No ‘‘numbers’’ or trick 
Cost averages only a_ few 
i day. Over 700,000 students. 


FREE BOOK If interested, write today for Free Booklet and Free Dem- 


onstration Lesson explaining this method in detail. Men- 
avorite instrument. 


Instruments supplied when needed cash or credit. 
u.s SCHOOL OF MUSIC, 812 Brunswick Bidg., New York City 


bum the {GE possible endorsement of SPARTAN 
TRAINING 


is the decision of the Army Air Corps to 

/ 4 > use Spartan facilities for instruction of BOTH Flying 

and Mechanical Students. YOU—get the same train- 

Wate that has been approved by the Army and Civil 

Aeronautics Authority that has qualified hundreds of 

sful graduates for positions now . = te for illus- 
catalog of Bs Sct Approve 


SPA TAN schoo ‘OF AVIATION 


HOME OF THE Sawn PATROL 
Dept.PS-4, J.D. GREEN, Director _ A, OKLAHOMA 


' Regain Perfect oe if you 


STAMMER 


Every st: ammerer should have the new 304 page book ‘‘Stam 


SELL! Course has 26 lessons and 600 illustrationa 
Send name and address for free details. Only... 


ering, Its Cause and Correction Sent free to stammerers. It 
ribes the Bogue Unit Method for the scientific correction of 
tammering and stuttering Method successfully used at Bogue 
Institute for 38 years ince 1901. Endorsed by physicians Write 
for full information. No obligation 
Be njamin | N. Bogue. Dept. 958, Circle Tower, Indianapolis, Indiana. 
Catal > hen an F 
Scho 
day for ie 
DON’T COPY - LEARN TO $s! 
it. 140 RAYE BURNS will teach you HOW to CREATE 
LINOIS ORIGINAL CARTOONS at home that you can 85 





oF BARGAINS IN CNLITARY, 
Outdoor and Sport Goo hoes, 
Boots, Blankets, Te 
Supplies, ete Send lve 
deemed on first order. 


_.-... SUPPLY CO. | 


*nts 








RAYE BURNS SCHOOL, Dept. S-6, Box 2194, CLEVELAND, 0. 
CAE ormerly Army & Navy Supply Co. 
4784 Lester St., Richmond, Va. 
y suffer with that rupture? Learn 
about my truss invention for reducible | 
ire. Automatie air cushion assists orries! 
ands of men, women and children. 
No obnoxious springs or hard pads, No salves or plasters. Sent on 
trial to —- it. Beware of imitations. Never sold in stores. 
Brooks Company, 459-B State Street, Marshall, Michigan 


ire toclose the opening—has relieved 
Write today for confidential information free in plain envelope. 
it today fx 


istrated catalog explaini 


we offer unbeliev 
me on penny postcard at on 


NELSON CO. 
M-201 Manhattan Bidg. 


Chicago 
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PAY TUITION AFTER GRADUAT 


mic 


ELECTRIC 


If you are between the ages of 16 and 40, 
Electricity offers you the opportunity for a 
better job, better pay and thechance togetahead. 
My school offers you the opportunity to get 
started in this fascinating, fast-growing field. 
Coyne is not a correspondence or a home study 
school. You get your trz lining right here in my 
shops by the famous Coyne “Learn by Doing” 
method. You do actual work on electrical ma- 
chinery and apparatus — you work on motors, 
generators, wind armatures — work on house- 
wiring a ind many other branchesof electricity. Be- 
cause my training is practical training youdon't 
need previous experience or ad vanced education. 


YOU DON’T NEED A LOT OF MONEY 


You can get this training first. Then pay. for 
most of it after you graduate, in 12 easy 
monthly payments starting 60 days after ae 
graduate. If you need part time work to help 
out with your living expenses while training, we 
will help you find it. After you graduate we 
will give you valuable employment service. 
Mail Coupon today for my big free book and 
all the details about Coyne training and the 
offers I'm making to help fellows get ahead. 
MAIL COUPON NOW 
oe a ee —-—— — <_< a om 
° LEWIS, Pensident. 
COYNE ELECTRICAL SCHOOL, 
500 S. Paulina St., Dept. 99-73, C hicago, Ill. 


Please send me your big free Opportunity Book and all the 
facts about Coyne training. 











NAME 
ADDRESS 


CITY 





Learn by sre a Training 


RADIO 2d. 


A flexible Training Plan 
to fit your immediate needs 
National Schools. offer optional 
training planned to fit your present 
circumstances. Youcan master Radio 
Television, Sound and allied trades by 
National's exclusive plan. Actual shop 
and studio training; also complete 
training if you cannot give up you! 
present employment and —- A 
definite plan to fit your need 


FREE LITERATURE 


Explains Nati tested plan; how you can 
master Rad rr) ranches, Sound-Recording 
Publi Address & ( numunication Syste __ ad 
casting, (Television, This interesting lite 
sent px st-paid wit ligation to you 


NATIONAL SCHOOLS 
03 Chngeles (EST.1905) 


Request for FULL DETAILS 


NATIONAL SCHOOLS, Dept. 12 PSR 
4000 S. Figueroa St., Los Angeles, Calif. 


l 
ynal’s 


NAME Age 
ADDRESS 


CITY 
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CLASSIFIED RATE—35c a word per For FEBRUARY INSERTION copy and remit- 
insertion. Smallest Ad 10 words. tance must be in this office November 21st 
January issue closed October 23rd 


POPULAR SCIENCE MONTHLY 353 Fourth Avenue — NEW YORK, WN. 


ADVE RTISING MAGNETIC Sponge draws dirt 
clothing Used like brush. Saves 
LEARN Adve cleaning. Slick discovery. Samples 


g hon asy prac- 
tical plan. agave text : Cr mmol H RE on trial. Write ‘‘Inventor,’’ 113 Kri 
booklet ” requi et oy saa Bldg Akron, Ohio 
00k le an I re i free Page- = J . " " 











Davis S f ir 3601 Mich- BIG Money taking orders; ~ shirts, ties, 
gan Avenue pt ‘hicag¢ OF THIS BUSINESS hosiery, underwear, pants, jackets, rain 
PR Aar = +1 _ : "0% r . es. Sales equipment 
INC en your I through é S ree! Experience unnecessary. Nimrod 
ge . More than 3,000,000 potential cash Lincoln, Chicago. 


mailing-li 


I lid tamy{ shi . 
ago Advertising Agency, 20-PS Je ‘ustomers “a ,opular Science 
i .. Ct cam popapemomngesces read Popul ee MORE sales, more profit, come from use 
—— en every month. of white space as shown here. Yet the 
ADVERTISE: 24 wor ne per : added cost is small. For details, drop a 
a Li P cued Popular Science Classified places postcard to Classified Ad. Mger., llth 
ing Agen¢ ? 36 Tiss. ae com . o 
_ = this huge, rich market within your Floor, 353 Fourth Ave., New York, N. Y. 
ADVERTISE azin hres a _ ER 
iodical ree. Fi y Adverti easy reach. At only 35¢ a word, AGENTS: Men, women, excellent oppor- 
ers, 3838-K ‘Wa: I tor hicag the cost is ama:ingly low. tunity Three fast selling products, 
very house a buyer. Free particulars, 
. — 3 milton 2roducts 9 r Ws t 
If you want MORE inquiries Hamilto , of Ky icts, 124 Andrews St., 
asier, quicker SALES t a - - 
ADVERTISE: 24 words. 149 newspaper easie! juicke r ALI . mail your AGENTS! Men's suits $1.53, pants 37e. 
$6.50. Li free. Advertisine id, with remittance, Ow. Dresses 15c, ladies’ coats $1.10. Other big 
4515-P Cottage Grove *hicage bargains. Catalog free. Roosevelt Mercan- 
, ia tile, 566-BG sevelt ‘ thicago 
ADVERTISE. Sell by mail. Write: G O. K. Kelly, Classitied Ady. Mgr. ile, 566-BG Roosevelt Road, Chicagc 
all Agency, 628 Montgomery, Sar ral ene & . . . 300% PROFIT selling Gold Leaf letters 
all Age , 628 } mery, Sar ran 353 Fourth Avenue, 
cisco ;. e for store windows; high grade letters 
a New York, N. Y. 112c each. Free samples. Metallic Co., 437 
AGENTS WANTED North Clark, Chicago 
DID ; make last ¥ c Ss 3 r FREE sample—amazing cleaner; sells 
job offer y real itur If not, why homes, taverns, everywhere. Big profit 
not tart a wi sale busines f 3 -fast repeater. Besco, 5009-X, Irving 
own Start with little $ i J MAN \ ted: reliable and capable of Park, Chicago 
Gver g |, good-pay business from | BIG money applying initials on automo- 
ime. Deliver and collec biles. Write for particulars and free sem- 
pee products. We furnish | ples. American Letter Company, Dept. 47, 
2 r r you need. Write quick. Zanol, Dunellen. N 
to operate one ol r Silver Fleet s ice 3 } ut Cincinnati, Ohio ——— ——$$___—______ - 
trucks. Facts free. Worl a’ i s Co., r - ce : a “enon BUSINESS proposition resilvering mirrors, 
Dept. 83-M, Spencer, Ind — aor = = > ey ee =. _autoparts, reflectors, making chipped 
— v 35.4 4 year ; 2itO ylas signs 7 s > 91 
SALESMAN, with money worri call Over $ daily for 90 days by D.F.F. ee ag: — os ¥ 
on gasoline filling stations can tak r elling our special tool set to garages os = sascsgeahansianeagiemaineinaisy a 
fast $2.00 seller and sell it on first call Exclusive territory. Mesco, Beaver City. BRUSH Salesmen: 200 items, brushes, 
to almost every station oper or. -Ips Nebr | mops Marvelous magnetic brush, ex- 
cut your traveling cos tem turn ~ : a . cels vacuum cleaner. Big profits. Neway 
cost to purchaser wit! is. | — .. S — > “eee and dem- Brush Works, Hartford, Conn 
. > territory = onstrate suits to friends a assers. = a , = = — 
a nog gg a ‘> Up to $12 in a day easy. Experience un- | 500’, PROFIT. Gold and_ Silver colored 
im st ott oe necessary. Valuable demonstrating equip- Sign letters. Offices—Stores Large 
- | ment, actual samples Free. Progress Tai- | Sizes Ic Free samples. Modernistic, 
SELL Business stationery $2.65 thous 1, loring, Dept. A-221, 500 Throop, Chicago. T-3000 Lincoln Ave., Chicago 


business cards, book matches, ad\ rti SALTED Peant i St li! P nd 
gore lie ae nn ot ga beter PUSH-BUTTON controlled gas tank lock. | SA eanuts in She atent an 
— gn ag ale s=books. 0 v electrically operated from $1.00 erew $75,000! Originator retired 
plies pricing sets, adi ising svecialtie das beara Fi guaranteed. Now used Work home Few wanted. Treatise-V, 
40’, commission. Free premium deals. | #8 Standard accessory by Graham. Coun- | BX1240. San Bernardino, Calif = 
Sales portfolio free. Willens, 2130 Gladys. ty franchises granted. Snap-Up Gas Cap | 205 MONEYMAKING opportunities. Start 
Dept. PB, Chicago Co., Ashland, Ky . own business Home, office, etc. Par- 
“9 ~~ Sup. | AMAZING Invention takes off fat like | ticulars free. Stamford, 3762-m Broad- 
RAWI — Mer = od noney. § eT * Red ice your waist, hips, etc way. New York a - 
Feel pepped u It's fun. Women | FOU R hand solitaire bridge game made 
wild about our double action Tt fay | f tal, 50c; retail price, $1.50. Gold 
Massage! — W. Arnold Co., Shield Products, Dept. S-350 Greenwich 
vleig! gansport ne Ss New York 
Deemer ] | BEAUTIFUL Bird pictures handmade with JEW Different Gas station ‘Service 
SENSSA IN ller ctri azor genuine feathers. Sell on sight! Large Signals Knipp Specialty, Long Beach 
rr ~ fe ole bar , ‘andidts profits! Free particulars. Samples 10c Calif 
Camera ma a - sae. Marquez-IN, Apartado 1176, Mex- SELL Con Post Cards. Send $1.00 for 
100 $1.00; 3 gift box 255 1.00 n : a sepreeapepionngretnteneapnietngn animes hundred prepaid. Henry Kost, Liber 
tior Sar pri | BIG money applying initials on automo- N. Y 
biles. Easiest thing today. Free samples. — as a "a _ 
Also, sideline salesmen for short order De- — yiny P e P Plaz oe abo: 
calcomania mame plates. ‘‘Ralco,’’ 1305 jes. G-1561 N 1 Cl rk, Chicago 
Washington, Boston, Mass = 
AT home, your own manufacturing bus i Sparetime profits taking subset 
pe ~ ; ons 1 ee eee ion d zines Pines, 
i Iti ry 
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INDIAN GOODS 
INDIAN relic Yonfederate bills, c 
n rysté mit curios; cata 
100 ancient ar v- 
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Indian arrowheads 
George Holder, Glen- 
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AUTOMOBILES 


E Mechanics who ¥ want 
or earn extra money write 
and details nationally dis- 
Self-locking Triple- X Piston 
Eliminate re-boring. Guaranteed 
ar Franchise Valuable. Some 
$s open Triple-X Co., 3801 S. 
Desk C shicago 
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> SUPPLIES & EQUIPMENT _ 


Fits all car 
Up to 8 m 
Limited offer. 
Newhall, Mil- 


Gas-Sa\ er. 
ution. 

! $1.00 
3421 North 


nciple 
jute ins 
Sa les, 
Wis ee 
NS ~ Compressors, welders, bat- 
irgers, car washers, attracti' 
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Hobart Automotive Supply, 
Troy, Ohio 
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ton & Logan, 2112 Addi 
California. 
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AVIATION 
Aviation at Lincoln! Excepti 
nent opportunities now in # 
more Lincoln School Gre adué 
good-pay positions! 1is 
ernment Approved School of Avia- 
ild like to prepare you for im- 
employment as pilot or Airplane 
ine mechanic or as Aeronautical 
We assist graduates in locat- 
tions. Part-time employment for 
id room while in training. Write 
complete information Lincoln 
& Flying School, 2102 Aircraft 
Lincoln, Nebr 
Pocket sized Ency 
600 questions and 
] most recent, 
S Written by 
tor and pilot only 
ader, Nauvoo, IIl. 
Yourself with Aviation! Send 
lime for huge New illustrated 
ting 1308 exclusive personal 
jewelry, gadgets, etc. at 
prices. Send dime Today to 
Dept. 41, York, Pa. 
3S $30 up. Terms, motors, 
for complete 
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N'S yclopedia 
answers 
smallest. 
nationally 
10c coin! 
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ed Aircra 
N Apprentices: Airminded Young 
terested in training for entering 
; Apprentices see ad on page 38 
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complete. Only 
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acid. Odorless. Fifteen year 
ear unconditional guarantees. 
priced. Tremendous savings 
light plant combination: 
iterature. ~~ Jay Co., 87 
N 


nkers, 


dime 
stead, N 





~ batteries 
Eliminate acid 
Long guarantee. All 
erating plant motors, 
articles at bargain price 
literature ] — ey 
Croton Falls, 


etime storage 


power. bat- 
kinds 
and 


ting 


N. 


pany 
I 


CEMBE R, 1939 





aL -ECTROPLATING. Motor 
arive attractively 
rial. Hobart Platers, 
Ohio 
BLUEP RINTS AND PLANS 
7000 AMAZING Novelties, 604 page cata- 
3c. Johnson Smith, Dept. 349, 


Generators or 
priced. Easy 
Box P-1291, 








BLUEPRINT Ss, 
square foot 
BOATS, 


MARINE 
motor 


from your tracings, 5c 
Emil Ermert, Ashland, Pa 
OUTBOARD MOTORS, ETC. 
Power. Easily convert any Ford 
(domestic and foreign) with Osco 
Parts and Kits. Complete Catalogue 25c 
(coin). Osmithson, 3648-P Lawrence St., 
Philadelphia, Pa. _ 
OUTBOARD Motors. 
Save money. Used 
free. Crandall-Hicks, 
Boston, Mass 
EASY Built Kayaks 
kits. Twenty models. Catalogue. 
Boat, 154-A East 129th New York 
SEE our ad 245. Cleveland Boat 
Blueprint Ol eee. 
KAYAK Blueprints—Illustrated logue 
10c. Viking Canoe Co., Merrick, N. Y 
BODY-BUILDING COURSES 
EXERCISE equipment, courses. Special 
offers! Free booklet. Good Barbell Co., 
Dept. 6, Reading, Pa. 
BOOKS, MAGAZINES, NOVELTIES 
BOUGHT & SOLD 
SNAPPY Novelties; books; catalog 
Ic. 50 peppy) $1.00. Real- 
value " Sales, Los An- 
alit 


les, Cz 
saat PY phot s, books, novel 
E. G. Specialties, 





Used and Rebulits. 
parts. Bargain list 


955 Commonwealth, 


Complete 
Kayak 


s—outboards. 


on Page 


Co 








photos, 
comic card 
815-S. Hill, (708), 


ties. Cata- 


Dept. M, 


subs crip- 
I ne J-583 
Monroe, 

FREE 

Box 
N. Y 

AMAZING, curious novelty with 

10c Walnut Specialty, E 


BUILD IT YOURSELF 


BUILD your machine tools 
and Blue Prints at nominal cost 
10c for 2 color 28 page catalog. 
plete metal-working projects 
prints, $1.50. 6 wood-working projects 
and 23 prints, $1.00. Lewis Machine Tool 
Co., Dept. S-12C, 1000 Alhambra Ave., 
Los Angeles 
64 PAGE book giving plans, details, con- 
struction of motor driven Midget Racers 
built from junk yard parts, 3 other 
midgets and bicycle motor, 25c. Plans for 
one and two passenger flying plane, 25c. 
604 page catalog of novelties, 3c. John- 
son Smith, Dept |. 349-A, Detroit. 


BUILD Power Scooters, midget cars. We 

supply tires, wheels, motors. Lowest 
prices. Send 10c for plans, etc. Bild-Ur- 
Own Devices, 5240 Lake, Chicago. 


MOTORSCOOTERS. Midget Cars! Easily 
built. Complete plans and literature on 
wheels, tires, motors, etc., 10c. Hon- 
saker, Masontown, Pa 
BURGLAR alarm. Wire 
rage; gas-station. Lewis 
lius, New York. 
ATTACH power to lawnmowers 
nish parts. Lonmopower 
Crawford, Chicago 


BUSINESS OPPORTUNITIES _ 


PLASTEX industries offer industrious men 
an opportunity to start a business of 
their own, manufacturing art goods, nov- 
elties and utility products in Plastic and 
marble imitation. !2c material makes reg- 
ular 10c store sellers. Rubber moulds fur- 
nished for speed production. Small invest- 
ment brings big returns. Big X-Mas 
Orders now being placed by us with 
manufacturers Ambitious men have 
chance for real prosperity. Plastex In- 
dustries, Dept. S., 1085 Washington Ave., 
New York, N. Y 
FORDS Portable Hammermill operators 
make regular weekly net earnings, $50, 
7 $100 and more. Fords’ exclusive Mo- 
es Impregnator gives operators big 
ompetitive advantage. Equipment may 
e purchased 25 down, balance from 
arnings. Write for particulars about this 
safe, sure, profitable year-round busi- 
‘ Myers Sherman Company, 1429 12th, 
Streator, Ill. 


M ailmart, 
New York, 


zic Age i ator. 

Grand ral, 
catalogue 
verett, Mass. 





Castings 
Send 


own 





ga 
Man- 


“your home 
Supply, 

We fur- 
345 North 








Nsvrecoren 
7) tn 


MonTHLY wh 





n 


have 


IF you s 
do light 


can 


yme spare room where you 
work, we can offer you a 


profitable proposition casting Xmas Goods, 


5 and 10c nov 
etc. for firm o 
experience 
instructions w 
tunity to dev 


profitable work. 


Cast Products 


Road, 
WAR and oil. 
oil in exceed 
should know 
money concert 
show you 
Send 25c 
Royal 
Berryville, 


colin 


WANT mor 

White space, 
tention 

your ad. 

details, 

Floor, 


COLOR Concre 


rock. Ceme 
Spin concrete 
castles, water 
paints, marblir 
CementCraft, 
wood, C: 


WE help start 
Outfits and 
cialty Candy 
en, 
come, all or 
Booklet free 
East 
REAL 
own office 
study preparec 
Complete cou 
$10.00. Morri 
No. LaSalle 


your 


lif 


14 


ite 


Est 


Hilger Co., 


WANTED. Fa 
Turkish 


complete 
use. Light 
$9.95. 


Write t 
plan. Perspir-: 
M. M. Earned 
mushrooms 
your cellar, 
buy crops. 
coln Ave., De 
NEGLECTED 
ness, Silver 
plete mbhil 
formulas 
Riegel, Kint 


$610 MADE WN 

Cellar, shed 
Ib 40 page 
company. Mi 
Second 


SUCCEED wit 
Formulas 
free. P. 
D. @. 
GOOD p paying 
reflectors 
by late 
proofs. Gunme 
YOU, too, 
lifetime 
Credit 
literature 
“BINGO,”’ 
game. Large 
Small investm 
1141S DeKalb 
SALTED 
$1.00 grew 
Work home! 
BX1240, San 
MONEY MAKE 
formula 
Inn’’ hambur 
Davis, Box 14 


can 
busi 


Pean 


FASCINATING 
arc welding at 
Wel 


electric 

ticulars 
Wapakoneta, ¢ 
BELTS, 
money 
25c. 


writing 


nec 


how 


Keystone 


_Ark. 


Instru 


opportunity 
spare 


reamlined, 


shed 
Book 
pt 


Start 
ne 


Seattle 
h 
Accurate 
Thaxly 


bicycles, 
method. 


Bureau. 
Cole Ass 
New 


$75,000! 
Bernardino, 


(dime). 


suspenders 
Dandy 
Artee 
7 


ashtrays, toy 
years standing. No 
as we furnish full 
moulds. A rare oppor- 
spare or full time to 
For details write: Metal 
Co., Dept. 1696 Boston 


elt 1es, 

f many 
essary 
ith 
ote 


autos, 


New York City. 


equipment must 
large quantities. 
to save and make 
oil at this time. We 
cash in; legitimate. 
for You and You. 
Enterprise, Box 192, 


lave 


You 


War 
ingly 

how 
ling 

to 
This 


1s 





e sales? Quicker sales? 
at- 
of 
For 
llth 
Y 


used here, attracts 
up the pulling power 
added cost is small 
ified Ad. Mer., 
Ave., New York, N 
th chemicals. Stucco- 
Artistry. Wishing-wells. 
pottery. Benches. Miniature 
-mills Cold-glaze, water- 
ig. Sample 10c. Hollywood 
8530 Wonderland, Holly- 


in business, furnishing 
tion, operating ‘‘Spe- 
Factory’’ home. Men-wom- 
to earn good steady in- 
time. (Our 3lst year.) 
tagsdale Candies, Drawer 


you 


Orange 


foundation t 
Learn how 
i by twelve 
> Twenty 
School 
Dept. 8, 
own busines not ome 
yw! Your time is biggest 
“Not a “get - rich - quick’’ 
commission selling—but a 
Be independent Write 
Cloud, Minn 
representatives for 
bath outfit for home 
compact. Retails 
our proven sales 
Co., Toledo, Ohio. 
three weeks, raising 
cellar! Exceptional, but 
perhaps suitable. We 
free. United, 3848 Lin- 
122 Chicago. 
therefore 
plating 
local 


wealth, St 
thru. home 
actual leader 

Six lessons onl; 
Real Estate, 100 
Chicago. 


of * 


ar 


“tory 


for 
Mfg 

$267 

in 


oday 
acvor 


promising busi- 
resilvering Com- 
business procedure, 
immediately, 25c. A. 
rsville, Pa 
ir. S. growing mushrooms. 
Spare time. We buy 35c 
book free, world's largest 
ishrooms, Dept. 734, 2019 
Wash 
your products. Make-sell. 
analyses. Catalog 
Company, Washington, 
business, . plating auto “parts, 8, 
bath fixtures, mirrors 
Free particulars and 
tal Co., Ave. E, Decatur, Ill. 
have your own profitable, 
ness. Operate a Collection- 
Capital unnecessary. Free 
ociates, Syracuse, N. Y. 
coin operated amuse ment 
income operating ‘‘route.” 
ent. Details free. Robbins, 
Ave., Brooklyn, Z 
uts Shell! Patent and 
Originator retired. 
wanted Treatise-R, 
Calif 
Barbecued frankfurters 
Sensational ‘*Holland- 
ger proposition § included. 
84-SP, Clarksburg, Ww Va. 
Bu hobby. Learn 
home. Free par- 
Instruction Service, 


in 
Few 


RS! 


iness or 


ere 
hi 
“make ‘m and make 
“xmas gifts Sample 
Leather, 400 Joseph Ave., 
from 7 


Clair, 


junk tires. Kow- 


Detroit. 








moneymaking 
line not overcrowded 
Stamford, 3762-n Broad- 


own 


ae Fe ts ing brick Chi 
males wi al Retail 7 
nmercial li Both $1.00 
94 Hurst fentura, Calif 

r . Good 


ighes 
income, 
> 1 ¢€ 
tors A 
Ohio 7 
AFTERNOONS fre 


+ ept 


s0clatio 


business 


Seeker 


ig f 
North 

I! NVENTION 
Wall Stree 

tors. Free par’ 

HOW and 
ticulars 

neta 

RUBBER molds. Ma 


instruction 


where t obt ain 


( apital. Pa 
free Star Ser = 


Japako- 


rmula 
Ridge 


PROFI 
tioner) 


Crown 


J h n Rahn, G1330 
FASCINATING 
taught. Houl 
Calif 
WHERE 
Information 
Bayonne, N. J 


Cc ASH ne wspaper clip 
Gs 207 E. 84 
CAMERAS, PHOTO SUPPLIES 
DEVELOP Picture New 
book Modern 


t wholesale price 


Box M-312 


lowe 


Yorena, 


to buy at 
free 





"Method 

beg rs make first ture 

I v n photograp! 

96 page 
to de 
neg 


‘AMERA Repairit 


der 





eight 
Guaranteed 
nour Sales Company, 89 Dudley 
" Boston Mass 


CARTOONING, SIGN PAINTING, 
DRAWING AIDS 
lett 1g. etc. 


1799 E. 


Enlarges 
ze | r l negatives 





el . Free 
100th, 


LE SARN Cartooning 
information. Murray A 
1, Ohi - 
re ARTOONING, 1imating, 
System ollyw 
School, Canton 
LET TE RING 
s iple alph 
Ft 


draw 


BOOKS 100 lar ; tudies, 
I es $1.00. Western Sal 708-C Hill- 
Blidg., Los Angeles, Calif. 


_CHALK TALK STUNTS _ 


Chalk Talk Complete 
t scinating form of ent 
Dy a famous protes 
how to draw trick 
program 92 ori 


picture 





et- 
sional. 


Wa 
obese ty - patt 
lete $1.00 
th Dearbe 





DEI AW ARE », comple 
$35.00 Submitte form Chas 
Guyer, Inc Wilmingt on, “Dei. 
CHEMICALS & APPARATI S_ 


Laborat 





CHE MISTRY 


Hope Rochestet 


FREE: 40 page 
laboratory si for amateur chem- 
ists. Wollens oscopes and supplies, 
books at big discount. J.C. Winn, 

Dept. JC-12, 124 West 23 Street, N. Y. C 
HANDB OOK for Chemical Experimenters 
i, 1} experiments 

booklet 15c. 
Sci entific 


c atalog of chemical and 


ng 


chemical 

a moder n 

LOW scien- 

toom 1027, 1133 Br oad- 

Experiment’’ magazine 

members! Prizes, ap- 

Send 3c for magazine 
Chicago. 

“Si ippli 


SP hoy TROSCOP E 
$2.50. Mc 


for quick chemical anal- 
Sutting Sons, Campbell, 
Cal if. 


CHE MISTS ~ Chemica 
la anal) 
New Britain, 
chemic 


294, 

FREE 
biolog) 

Laboratorie 


CHEMICALS in 5¢ 
Fleischer's I 
DETECTIVES 
tical scientific investigator 
illustrated course Thorough 
former agent U.S. secret serv- 
ars free. International Secre 
titute PS 119, H boken N _J 
Free | partic culars. Metr 
system, 4127-P West- 
Mo 


Opport y to 
iF ree ‘oe tective 


ristol, Ind 


quantit 
aboratorie 





times 





DOGS, BIRDS, PETS 
LIVING Xmas Gifts are _finest- 
Bernard puppies! Dime brings 
graphic prospectus. Royal Kennels, ¢ 
N. ¥. 
POPULAR Bostons! 
ments! (Circulars, 
Royal Oak, Michigan. 
EDUCATIONAL & / INSTRI cTk ON” 
V. AC ATIONERS 
res y 








Easy, 
dime). 


monthly 
“Sent 





-Three dimensional pj 
dur vacationland. Pictur 
Choice of Pikes Peak, 
Yellowstone, Niagara 
Center, Hawaii—and 
others. Ideal Chr 
bakelite 
viewer, roll of 
“com plete, $1.00 postpaid. 
guaranteed or money 
erican Company, 


sens 
yfiel ld, Chi cago. 


YOUR ad in these sous will stic 


get more tent you 
pace as 





Gain pleasur 
and perhaps fame. Full tin 
lancing (part time). Hundreds « 
stories, articles, ideas, are needed in ever 
issue We successfully coach you by mai 
45 years mewspaper experience; plent 
contacts for placing graduates. The Mil 
ers, Dept. 12, Bakersfield, Cal if. 


CORRESPONDENCE courses and educa- 
tional books, slightly used. Sold. Rented 
Exchanged. All subjects. Satisfaction guar 
anteed. Cash paid for used courses. Cor 
plete details and bargain catalog free 
Send name, Nelson Company, M-203 Ma 
hattan Building, Chicago. 
MEN wanted. Auto-Diesel Mechanic 
y your railroad fare to Nashville 
tre you to be an expert 
help you get a good job. The c 
is small. For free booklet write Na 
> Auto-Diesel School, Dept. 269, Nas! 
Tenn 
RE AL Jobs oper 1 
r Auto-Diesel 
inity for real job 
for low tuition rates. 
Dept. D-3. McSweeney 
Kansas City, Mo 
HYPNOTISM. Brings power and magnet 
personality. Practical course used in E 
— lead hospitals, now 120. Cor 
interested send self addresse 
for details. Gordon Pough, Bc 
Paterson, N. J 
tioning—Electric Refrigeratic 
owth creates big demand { 
n Earn up to $35-50 week 
Free facts. Utilities Engineer 
, 404 North Wells, Dept. 39Z 


WRITE 1 for newspapers. 
good pay 
or free- 


Equip yourself by 
quickly! Real 

write nearest 
Information Free 
Detroit, Mich. 





USED Correspondence Courses and educa- 
tional books sold or rented. Inexpensive 
Money-back guarantee. Write for free cat- 
alog listing 4606 -kargains. (Courses 
bought). Lee Mountain, Pisgah, Ala 
PLAY the piano by ear. 
to read note. My easy method sh¢ 
ho\ ly $1.00. Send for free ! 

ter, 858 Culver, Rocheste 


You don’t hz 


HOME “STU DY Chemistry Courses (sligh'- 
y F fraction of original p 
Lewes, 128 E. 23rc 


MEN-Women. Get U. S.  Governn 
jobs. $105-$175 month. Try next 
P +4 Partic 


n llars free 

. Dept. S43, Roch ester, 

} Make n a 

stamp i brin inf 
443 Wrightwood 


g ~ Excellent pay 
accidents, fires; 
fraudulent imants. Burns School, 
stone Building San: Pa. 
DRAFTING jobs often pay $175 00- 
nth Qualify now Detail 
te Monroe_ Institute. PS-12 Alte 
ELECTRICAL ——— $9.95 Expe 
tal outfit ee uded. Radcliffe 
High, Peter irg. Virginia 
INVE N TIVE minded can becom e 
pend lent _—- ination free! D. I 


Cantil, Calif 


CLAIM Adjusti 
vestigate 


POPULAR SCIENC 








ECTRICAL SUPPLIES & EQUIP. 
fate SCRIBE: Electric pencil writes- 
ves all metals $1.00. Health Lamp: 
ay—Ultra Violet—Infra red. Pro- 
Sun-Tan-Vitamin “D”". Automatic 
current $3.90. Details. Beyer 
4515- C_ Cottage Grove, Chicago 
ERNATING Current bargains 1, 
se, 1750 speed, capacitor motors 
Repulsion induction, 3450 speed 
, 500 watt generators $22.50, 2000 
$75.00. Others. Electrical Surplus 
any, 1885 Milwaukee, Chicago 
+AINS. Arc welders, also motor gen- 
tors Write for new bargain t 
needs. Hobart Bros., Box P-1295, 
Ohio 
NET (Alnico Wonder Alloy) lifts 50 
own weight $1.00. Advance, 
’S10, Minneapolis, Minr 











ENGINES, MOTORS, ETC. 

+AIN !.H.P. motors, 60 cycle. 1 phase, 
volt, 3600 r.p.m. like new, guaranteed. 
Send check to Erie Electric Motor 

20 Church St., Buffalo, N. Y. 
ABLE Motor Winding books Les- 
connecting diagrams, winding 
Introductory data selection, $1.00. 
Data Box 7631, _Kansas C —— 

ow 134 x 134 $6.00: 2 x 
c 2 $8 00. Free catalog. Na 
‘1916 Sout > State St ticago. Ill. 
l'ERNATING, !2 horse, 110 volt, 
motors. Methane eed. $7.25. Wilmot 
» Supply, _2247 St. Pat 11 Ave., _Chicago. 
RNORS. ‘Auto engine. $5.00 up. Can- 
127!» Llewellyn St., Los Angeles. 


induc- 





ARMS, 


D Farms available 
nesota, Idaho, western Montana, 
Dependable crops, favorable cli- 
Write for impartial advice, litera- 
typical bargains. Specify 

Haw, 120 Northern Pacific 

Paul, Minn 
900 Poultry team, - cow. | 
included; hand 


hous 


OTHER REAL ESTATE 


Washington, 


‘2B. “4t h 





near White River, unimproved; 
and, $175; $5 down, $5 monthly 
and literature. Hubbard, 269 
Blidg., Kansas City, Kan 





FENCING 


trol 11C 


Elec fence-control 





FIELDGLASSES, TELESCOPES 
MICROSCOPES 


SCOPES, Slide making upplies, 
Send for free « 
zical Supply Company, 
ve., Rochester, N 4 
Microscopes, Binoculars; 
meow catalog free. Brownscope 
West 27th Street, New York 





FOR THE HOME 


urned woodenwa 


re mal 





rite immediately 
“Pat ent Protect 
vent ion Explé 

inventors “EV 

losed. Reas 
experience 


Sell your unpatentec 
positive safeguards 
low-cost proce e 
rican Patent 
Washington, 


‘TORS: Send for free copy my 72- 
book on patents. Reasonable terms. 

t action. Confidential, personal serv- 
F. Randolph, Dept. 768, Wash- 
D. C 


IECEMBER, 1939 


WE locate buyers meritorious patented, 

unpatented inventions. If will sell, re- 
ply immediately. Descriptive booklet free 
Invention Reporter, 3A-11236 So. Fair- 
field, Chicago 


HAVE you a sound, practical invention for 
sale, patented or unpatented? If so, 

write Chartered Institute of American In- 

ventors, Dept. 3-A, Washington, 1 

INV ENTORS: “State lowest price e for your 
inv ion, and send details at once to 

Adam Fisher Company, 183 Enright, St. 

Louis, Mo 


___ FORMULAS, 


ANALYSIS. 
teed 








PLANS, ETC. 
Research. Newest 
formulas. Biggest 
Nominal prices Gibson 
Chemists FA-1142 Sunny 


MONEYMAKING Formulas. 
pare. Good profit. List of 
with moneyback guarantee, $2.00. Eugene 
Sousa, 61 Union Street, Nantucket, _Mass. 
THAXLY Formulas for perfect products. 
Accurate analyses. Catalog free. 
Thaxly Company, Washington, D. Cc 2 
FORMULAS—Latest Money Makers. Lit- 
erature Free. E-Belfort, 4042 N. Kee- 
le1, Chicago 
FC/RMULAS. All kinds. Guaranteed. Cat- 
ulog f free Kemico, 500, Parkridge, Il. 
FREE trade sec crets, formulas plans. 
Imperial, 109 East 96, New York 


GAMES—ENTERTAINMENT 


PLAYS, operettas, musical comedies, com- 
plete minstrel first-parts with song pro- 
grams, blackface skits, vaudeville acts, 
m on ologs dialogs, recitations juvenile 
ple and songs, musical reading en- 
tertainments make-up goods atalog 
free. T. S. Denison & Co., 203 N Wabaste 

Dept. 26, Chicago. 
7000 AMAZING 
3c. Johnson 


guaran- 
catalog free. 
Laboratory 
yside, Chicag 0. 
Easy to pre- 
25 formulas 





Nov elties, 
Smith, 


ies, 604 p De age 
Dept. 


> cate i- 
349-B, 
Cc HE CKER games by fF 


mail Champion- 
p Registration 25c 


B154, Willow 
tional active game board $1.00 
Bakvu, Green Bay, Wis. 


_ HELP WANTED 


STEADY work Good Pay. Reliable men 
wanted to call on farmers. No ex- 
perience or capital required. Pleasant 
work. Home every night. Make up to 
$12.00 a day. Wonderful new _ proposi- 
tion. Particulars free. Write McNess Co., 
Dept. 330, Freesport, Il 
JOBS. All kinds Thousands — find em- 
ployr y é ication. We send your 
applicat ion ‘Help Wanted’ ad- 
vertis Write full qualifica- 
tions Vocational Applica- 
tion Service, Lexington Ave., New 
York, N. Y 
SALARIED Positions: $2,500 . yearly and 
up. Let us try to get one for you; small 
cost. Write for valuable information No 
26A Executive's Promotion Service, 
Washington, D. C 
M. Earned 
1us! 


NEW Sensat 
postpaid 





$267, three weeks, raising 
in cellar! Exceptional, but 
lar, hed perhaps suitable. We 
crops. Book free. United, 3848 Lin- 
Ave., Dept. 123. Chicago 
MADE Mr. S. growing mushrooms 
Cellar, shed. Spare time. We buy 35c 
Ib. 40 page book free, world's large 
company Mushrooms Dept. 734 2019 
Second, Seattle, Wash 
POSITIONS abroad! W where 
they are, how to get th NV tod 
ble accurate 
1arillo, Texas 
EMPLOY MENT Advisors 
work gga ed territories 
pav! Detail 10¢ Vocational 
Parkway “Wi ashington 
paretime profits 
ns. All magazines. 
Brooklyn, N. Y 


HIGHGRADE 


EARN 65c on every 
mas twenty-one 
ligious or magicard assortments Three 
sample boxes $1.00 postpaid Personal 
imprint Christmas folders, wreaths, wrap- 
pings, calendars Illustrated circular 
service Popular sellers! Catalog free! 

Elfko, 440 North Wells, Chicago 

EI EC TRIC TANS and Salesmen. Fine prop- 
1 on fi alarms. Write Schroeder, 
th Sixt eent h, Milwaukee, Wis. 


; wanted! Mail 
Excellent 
Advisors, 


~ taking subscrip- 
Pines, N-583 Mon- 





SALESMEN 
Sell Christ- 
Superfine re- 


dollar! 
piece 


MONTHLY 


SELL Business Stationery $2.65 thousand, 
business cards, book matches, adver- 
tising gummed tape, restaurant necessi- 
ties, salesbooks, office supplies, pricing 
advertising specialties. 40° comm. 
premium deals. Sales portfolio free. 
David Lionel Press, 312 So. Hamilton, 
Dept. MZ, Chicago 
ADVERTISING book matches offer daily 
cash profits Experience unnecessary. 
Full, spare time. Call on business places. 
Factory direct. Low prices for high qual- 
ity, quick deliveries, bring easier order 
faster repeats Free outfit, instructions. 
Match Corporation of America, 3433 West 
48th Place, Dept. N-12, Chicago 
CALENDARS—Beautiful complete line, 
all sizes, —— Jumbos. Samples 
free. Also Christmas Cards. Fleming Ca!- 
endar Co., 6539 Cottage — Grove, Chicago. 
SOPER Pistol machines. Successor to pn 
games. Splendid commissions. Specialty 
Coin, 617 Division St., Chicago. 


BLADES. Finest quality. Factory prices, 
postpaid. Ace Blades, Buffalo, N. Y. 


; COLLECTIONS —__ 


KNIFE Throwing | secrets 

ginners and experts get 
40 tricks and throws 
sionals, $1.00 postpaid. 
San_ Fernando _San_ Jose, 
WANTED your d iplicate 
covers, etc., by collectors 
Dime brings list. (Mention hobby). 
istrar, Box 2166, Denver. Colo 


7000 AMAZING Novelties, 604 page cata- 
log, 3c. Johnson Smith, Dept. 349-C, 
Detroit 


BRAZILIAN Quartz 








exposed! ! Be- 
this book now. 
used by profes- 
**‘Dean,’’ 1294 E,. 
Calif 

~ stamps, match 
everywhere. 
Reg- 


clippings for | gem 
cutters. Large assortment $1.00. Veloay 
Crystals, Holliston, Mass 
FREE Swap ads in Hobbyiana 
Sample 10« 1326 South 
Nebr. 


Magazine. 
27th, Omaha, 





HOME CRAFTSMEN 


MAKE furniture and novelties for 
and _ profit It's amazingly 
Popular Woodworking Designs’’ 
how All original designs. Use or sell 
them. A grand book, packed with 
trations Onl) $1.25 postpaid 
1412 Montgomery Bldg, Milwaukee, 
GET free Leathercraft instructions, prices 
of leathers, tools, projects. Make extra 
money; gifts. Leather samples 5c. Wilder 
& Company, 1038 Crosby, Dept. A-12, 
Chicago, Ill 
MEXICAN Wood 
20 Mexican 
25 20 Cowboy; 
10 lawn Ornament 
Artcrafts, Eagle Pa 
PATTERNS Plywood novelties 
ettes Also transfer decorations 
tem i rated. Write Wo-Met 
A hburn Ga 
7 PATTERNS, 20 lawn ornaments 14 
silhouette, 20 novelties, 16 lawn orne- 
ments, 30c each set, all for, $1.00. Mod- 
ern Woodcraft, Saginaw, Mich 
KNOC KDOWN fu lumber ply- 
wood veneer Illustrated catalog 10c. 
Giles - Kendall Company, Decatur, Ala- 
bama 
MONEY MAKING Christmas Projects. 
Bluepri n wood-kits, construction sets. 
Illustrated Catalog 10c Woodcraft Serv- 
ice, Plainview, Minn 
7000 AMAZING Novelties, 
log, 3c. Johnson 
Detroit 


fun 
easy “50 
shows you 


easily made 

patterns and instructions 

ilhouette patterns 25c. 

patterns 15c. Mexican 
Texas 


novelties 


Shop, 


rniture 


604 “page « é ta- 
Smith, Dept. 349-D 


ornament patterns 
Brooklyn De} 


lawn orn: 
Strother 
Va 
Blind 

Blinds 'B} 
Gloversville 


iment patte 


Box 383-AX 


Vv : NE rIAN 
alog .05 

Park Drive, 
LEADED antique and 
terns. Various 


plies wholesa’e 


Roberta , on 
I Y 


colonial type lan- 
colors and designs. $3.50, 
up. M. Ascherl, Lorain, Ohio 
MAHOGANY, Pine, Hi: irdwood 
to 60 Homecraftsman’'s I 
ply, Box 396, Newark, N. J 
25 TEMPLATES Lawn ornaments 25c 
Clark System, Ellwood City, Pa 
CHAIR cane jobs 


dime. Fogarty Ci 


Save up 
umber Sup- 


bring 
iner, 


money 


Details 
Troy Y 











INVENTIONS WANTED 


MISCELLANEOUS 





INVENTIONS of merit 

keting. We design and 
models which put over your ideas. 
for ‘*‘4-Points of Service’’ bulletin. 
S. Engineering Co., Dept. $121, 17 
42nd Street, New York Cit 


WANTED. Meritorious | patented, unpat- 
ented inventions. Booklet free. Inven- 
tion Reporter, 3B-11236 So. Fairfield, 


Chicago 
SMALL inventions wanted by manufac- 
your inven- 


turers. I'll help you sell 
tion. Write for free circular. S. Hull, 
7829-M Euclid Ave., Clev eland, Ohio. 

INVENTION Finance 


Magazine, 80-N 
Wall Street, New York. For inventors. 
Free particulars 


CASH for 


wanted for mar- 
build working 
Write 
R. & 
East 


patent ed ¢ or u 
iated. Mr. 


cago 


unpé at- 
Ball, 


invention 
ented. Stamp appre 
9441-B Pleasant, Chi 
——- made of your 
nanufactured Write i 
Me —o Engineering, Dept. B 
INVENTIONS promoted 
patented. Write Adam Fi 
Enright, St. Louis lo 


MACHINERY, TOOLS & SUPPLIES 


AIR Compressors 2” x 1 2 cylinders 
$7.00. Motors A.C ; horsepower $5 00. 
Sewing Machine Motors $1.50. 907 North 
Fifth, Philadelphia, Pa 
PLASTICS, Bras alumi n Dowmetal, 
mone! tainle teel ear Cata- 
log 10c. Hobby Supply House, ‘Box 2014, 
Pittsburgh, Pa 
BARGAINS 
welders, g 
term Write 
30x P-1292 
DRILI 
to 1! 
grinder, 
request oiane 
MAGIC TRICKS, PUZZLEs, 
JOKER _NOV EL TIES 
604 PAGE catal eZ listing over 
ties, puzzles, tricks, hobby 
zuns, jewelry, punchboards, 
plies, optical goods seeds, 
kits, cameras and ipplie 
volvers, etc nly 3c. 
349-E, Detroit 
HOUSE of 1000 My 
' Nov € Itie 


Two 


idea . Inv itions 
tor estimate 

Osgood, In d. 
Patented or un- 
sher Co., 183-A 








7000 novel- 
kr 


and re- 


Johnson Smith, 


Dept 
500 MAGIC tr 
trated Catal 
Catalog 10 
Dalla Texas 


EXPLOSIVE ci 
for Moocher 
Have fun. Sell some g 
and instructions 25 Prin 
Box 162Z-R2, Freehold, N. . 
BE a Magician. Large profess ional | magic 
catalogue of latest trick Dash 
paid for complete Tarbell Magic "Cou t 
Write, Ireland, F-109 North Dearborn, 
Chicago S : 
AMAZE and mystify! Catalog 
parlor tricks 10c ynal cat 
Lyle Douglas, Station A-1, Dallas, 
WORLD'S largest magic shops 
catalog 25c Holde n, P-220, 
New York. 
LARGE Magic catalog 
tricks. Chicago Magic 
N. Mason Avenue, Chicago. _ te = 
ENTERTAIN with Magic! Tatalog 500 
easily learned trick 1 rofessional 
catalog 10 Lyle Douglas, Station A-l, 
Dalla Texa 
MAGIC ARDS for ~ Christma 
send amp. 82-29 60t th 
hurst, N Y ~~ : 
BE a Handcuff King. Instructions 50c 
Particular Free Cha Hyde, 311 
North Fourth, Reading, Penn 


MANUFACTURING 


INVENTIONS developed, 
any quantities Low 
cialties, stampings, die 

Free estimates Tri 

Service’’ bulletin. 
Co., Dept $122, 7 
New York City 
MANUFACTURING 

models, brasswork 
alog 3c. Baum’s Meta 
Sas City, Mo 


g tte 
Make 


500 pocket- 
alog 10c. 
Texas 
professional 
W. 42nd St., 


, 25c . Hundreds of 
Company, A-2300 


ensational, 
“Road, Elm- 





manufactured in 
cost Metal spe- 
models built 
‘*4-Points of 
. Engineering 
42nd Street, 


machinery, 


vention 








| OUR ad, 


PopuLAR SCIENCE 


CORRESPONDENCE courses and educa- 

tional books, slightly used. Sold. Rented. 
Exchanged. All subjects. Satisfaction guar- 
anteed. Cash paid for used courses. Com- 
plete details and bargain catalog Free. 
Send name, Nelson Company, M-204 Man- 
hattan Building, Chicago. 


DRUG § Sundries, specialties, supplies, etc. 
mailed direct by manufacturer. Send for 
free mail-order catalog, saving 75’7. 
Order, Dept. 5A, Box 231, Hamilton, 
Ontario. 
WANTED: Hear from 
gold or silver ores, buried or hidden 
treasure. Bergman’s Instrument, $5.00. 
Particulars free. Henry Bergman, Box 
70-B, Springfield, Mo. 
PRIZE Contest Directory tells how and 
where to get your share of prize money. 
Stamp brings current issue. National Con- 
test Bulletin, (Dept. S), Box 634 Grand 
Central Station, New ‘York 
FREE literature how to 
treasure and minerals. 
tories, Palo Alto, Calif 
“HOW to Win Prize Contests’’—32 _ 
ldc. Bison Research, Buffalo-C7, 


nesota. 


MODELS & MODEL SUPPLIES 








parties interested 





“Tocate buried 


Fisher Labora- 


iges, 


Min- 








| MODELS. Your ideas developed into prac- 


tical working models. 30 years successful 
experience; thousands of satisfied cus- 
tomers. Confidential service guaranteed. 
Bank references. Send 3c postage for our 
large booklet: ‘‘Making Inventions Pay.’’ 
} meee Tool Co., Dept. PS., Cincinnati, 
io 
RADIO controlled model 
boats. Complete plans, diagrams, de- 
scription and details, 25c. 7000 novelties, 
604 page catalog, 3c. Johnson Smith, 
Dept. 349-F, Detroit. EET: 
POWER Models. Steam, gasoline, electric 
for Railways, ships. Metals, accessories. 
84 page Catalog 35c. Charles Cole, Ven- 
ira, Calif een Aa 
SPEED! Model power Racing hull 
construction kits. All classes. Engines, 
accessories. Cruiser kit. Free literature. 
St. Louis Model Boat Co., Clayton, St. 
Louis, Mo. 
BUILD a beautiful 
for Christmas. Drawings 
all sizes. Send dime for 
Sykes Motors Company, Lakewood, Ohio. 
ENGINE Catalogue castings, supplies, 
25c. Howardco, P-2417 North Ashland, 
Chicago Ge. 
SHIP fittings—Carved 
trated catalog 10c. Polks, 
Avenue, New York. 
RAILROAD Model Shop. Dept. P S, Dun- 
ellen, New Jersey. Catalog 10c. _ 
MODEL | makers lat he: photograph for 
dime. Depoy Model Shop, Muncie, Ind. 
MONEY MAKING OPPORTUNITIES 
GOOD paying plating auto 
parts, reflectors, bath fixtures, 
mirrors, by late method. Small invest- 
ment brings big returns. A permanent 
respectable business in 


your own com- 
munity Free particulars and _ proofs. 
Gunmetal Co., Ave 


G, Decatur, Il. 
BE a ‘professional ; sc crapbooker. Big fees. 
Unlimited opportunities. Can be done 
at home. No competition. No capital 
needed. Write postcard to Scrapbookers 
Guild, 59 Park Place, New York, N. Y. 
YOU'LL like resilvering mirrors, ~ auto- 
reflecto:s, making chipped glass 
Write Sprinkle, Plater, 920, Mar- 
Ind 
ACCOUNTANTS ; 
profit from new 
ice. Write Asco, 
Mass 





airplanes and 


boats! 





Model Cabin Cruiser 
and kits for 
information. 


Hulls—Kits. Illus- 
P-429 Seventh 











business, 
bicycles, 


and | bookkeepe rs. Real 
type bookkeeping serv- 
Box 1468, Springfield, 


| under ~ Business Opportunities, 
is worth reading and answering. Royal 
Keystone Enterprise, Box 192, Berryville, 
rk 
MONE YMAKERS' Opportunity Digest Mag- 
azine—60 pages—real opportunities. 
Lewis Co 828-P Carpenter, | Oak Park, Ill. 
MONEY by Mail; new Mailorder “Oppor- 
tunities free. Harvey Teeple, Decatur, 
Indiana 
BEST 
quarter 
Forest ll 7 ae 
RAISE Guinea pigs for us. “Send ¢ 
for book. Roberts Laboratories, 
kesha, Wis. 


mail deal for beginners. Details, 
Enterprise, 202 Ashland, River 


dime 
Wau- 


MonTHLY when 





| Order at 





writing to advertisers. 


LIKE to draw? Earn steady income c 
ing and duplicating cartoons for 
vertisers. Adservice, Argyle, Wis. 


BOOKKEEPERS—Increase income 
inexpensive new bookkeeping serv 
Roberts, 3701 East Hancock, Detroit. 


BOOK— 100 Moneymaking plans; oppor- 
tunities 25c. Literature 3c. Morrelle, 
130-Nob State, Chicago. 
MOTION PICTURE & SOUND 
EQUIPMENT 
CASTLE Films. The perfect gift. Just 
leased. News Parade of 1939. Film 
view of momentous modern history y 
swift moving events professionally ph 
graphed! Amazingly low prices. This 
long list of films available in 8mm 
16mm. Send for Free Catalog of D 
jects including sports, news, travel, car 
toons. Castle Films, Dept. S, 30 Rocke 
feller Plaza, New York City. 


NEWS Photogs! Film local events, make 
money. 35mm Cameras $49.00 up; 16mm 
$5.99 up 35mm _ Auditorium project 
from $37.50; sound $169.50; 16mm yj 
jectors $49.50; sound $98.50. Pressfi 
Cameras: $4.49, $5.95, $8.59. Xmas B 
gainews free. Mogull’s, 66 West 48th 
New York 
GENERA Films in 
Cameras. 100 feet for Univex, $1 
100 double 8mm, $1.75; 16mm, $1.35; 
feet 16mm, $4.25 postpaid. Sample 
stamp. Process with our prepared 
ders. Fromaders, Dav enport, Iowa. 
WAR in Europe; actual scenes. Ser 
tional developments; European crisis 
Complete edition 16mm 360 ft. $8.75; 100 
ft. $3.50; 8mm 180 ft. $5.50: 50 ft. $1.75 
once. Garden Exchange, 317 
West 50th, New York 
MOVIE Film at factory 
t. $1.79; double 8mm 25 ft. 98c. Free 
sadam Return postage. Order now 
or write for Details. Essco Film Produ 
6117 South Campbell Ave., Dept. H, 
cago, Ill 
OUTDOOR Film 100 ft. 16mm $1.98. 2% 
ft. double 8mm 98c. Processing included 
Christmas film 100 ft. 16mm $1.75. 50 ft 
8mm 89c. Free 16mm, 8mm bargain lists 
Home Movies, Box 216S, Easton, Penna 
“SANTA Claus is Coming.’ Wonderfu 
Christmas picture. 16mm-8mm. Many 
more Christmas films. Free list. Royal 
Home Movies, 42X Melrose St., Boston, 
Mass 
CHRISTMAS } 
screen magazine 
silent subjects. New 
Film and supplies 
Dept. P-4, 1651 Cosmo, _Hollywood. 
8-16MM. Titles, camera title film—rea- 
sonable prices. Latest information, sam- 
ples—3c. Cine Shop, 1812A Piedmont, 
Charleston, W. Va 


BEADED Scre ens 











bulk for all M¢ 





prices. 16mm 100 


Cc nl- 





Movies! New Free Cine- 
lentonts of sound, 
Hollywood pictures. 
Write Bailey Films, 





easily made! _ Beads 
covering 4’ x 5’, directions, $1.00. Fin- 

est $1.25. Gard, '418-m, Madison Square 

Station, New York 

PROJECTOR film; art, stag, others; lists 
free. Goodwill Company, Jackson, Tenn 


MOTORCYCLES, BICYCLES & 
SUPPLIES 


RECONDITIONED Motorcycles. New-used 

parts for all makes. Authorized Harley- 
Davidson Dealer. Whitman Motorcycle & 
Supply Co., 405-9 Southwest Blvd., Kansas 
City, Mo. 


MOTORCYCLES, reconditioned. New, 

used, parts and accessories. All miakes. 
Large stock. Bargains. Illustrated cat- 
alog. 15c. Indian Motorcycle Sales, Kan- 
sas City, Mo 


ALLOY Pistons $3 00; 

Henderson, Excelsior, 
and used parts for less. Cylinder grind- 
ing. Catalogue and wings pin 10c. Bal- 
lak, 1115 Chestnut, St. Louis, Mo. 


MOTORCYCLE bargains, lowest prices. 
bargain sheets for stamp. Motorcycle 
accessories. Rochester Harley Davidson 


Corp., 131 W. Main St., Rochester, N Y 


NEW Push-a-Bike outboard motor for 

your bicycle. Complete with pneumatic 
tire. Ready to attach. Richburn Com- 
pany, Aurora, Mo., Dept. PS. 


MUSIC, MUSICAL INSTRUMENTS 


MUSIC - composed to words. Rhyming 

Pamphlet on request. Phonograph re- 
cording of completed song. Send poem. 
Keenan's Studios, Dept. PS, Box 2140, 
Bridgeport, Conn. ale 
PIANO by ear. Particulars free. Day-V- 

Way, Woolworth Bldg., Dearborn, Mich. 

















Indian, Harley, 
Cleveland, New 








POPULAR SCIENCE 





rea- 


sam- 
mont 


irley- 
le & 
ansas 


matic 
Com- 
— 
y TS" 
n ing 
1 re- 
poem 
2140, 


NAL Poems, Songs Wanted for Pub- 
n, radio. Westmore Music Corpo- 
Dept. 55G, Portland, Ore. 





WAN TED! Lyrics, melodies for songs. We 


ge, publish, sell. 
Passaic, N. J 


Superior Song 





‘OLD STAMPS WANTED 





yay $100.00 each for 1924 lc green 

ir stamps, rotary perforated 

to $1,000.00 unused), Send 6c 

illustrated folder showing amaz- 

; paid. Vernon Baker, 444-PS-12, 
Ohio 





PATENT ATTORNEYS 


ORS: Write immediately for two 
voks, ‘‘Patent Pro tecti on” and 
an Invention.’’ Explain many 
points to inventors. “Evi- 
nvention’’ form enclosed. Rea- 
. forty-one year experie 
of delay. Address: Vi 
& Co., Registered Patent J 
108-P Victor Building, Wash- 
D. C 
ORS: Before disclosin ( 
yone send for Form 
‘Schedule of 
ys’ Fees’’ — 
free. Lancaster, Allwine 
> 413 Bowen Building, Wa shin g- 


ORS: Send for free copy my 
ok on patents. Reasonable t 
ion. Confidential, personal serv- 
Randolph, Dept. 340-A, Was h 
D.C 


l'OR’S Guidebook” contain: 


bout patenting, selling inventi 


cording Form,’ 
Er igineer 


Free. Regi d 
Frank B Lederm ann, 
Building, New York 
[S—trade marks. Preli 
0k and disclosure 
service Irving I McCathran, 
1atio nal Bldg Washi ngton,D.C 
i Patent Attorney 
S Personal, confidential 
reasonable cost. Prelimin 
furnished without obl 
Thomas & Co., 902 F Si., 
lington, D. C 
Booklet free. Highest E 
Best results. Promptness assured 
E. Coleman, Patent Lawyer, 724 
Washington, D. C 
[ Particulars’ and blank I 
ed Sterling Buck, P-629 
D. C. 





PATENTS 


essfully sell inventions, 
npatented. Write for 
what you have for sale 
of American 
hington, D. C 





patented 
proof and 
Chartered 
Inventors, Dept. 





PATENTS F OR SALE 


) Financial backer. Ha\ 
entions. If interested write, 
3 McGuffey, Youngstown. Ohio 


en imero is 





_PERSONAL 


7€ "money: > Booklet. 
ing,’’ shows how, 10c postpaid. 
listing $100,000.00 prizes in- 

World Publishers, 4515-L Cott: age 
hicago. 

440 Herbalist 


‘Successful 


Almanac. Contains 

is oldfashioned herb medicine 

Novex, 1210N llth Terrace, Bir- 
Ala 

ED Harmony”’ 





Send dollar bill. 
4003 Junius, Dallas, Texas. 


N Legal Matters. Reliable Amer. 
Box 1736, El Paso, Texas 


PHOTO FINISHING 


INISH. 35 mm., 36 exposure 
le grain developed and perfectly 
to 25 > 4 glossy prints, 
exclusive methods and equip- 
> this low price possible. Car- 
ided with Eastman Plus X, 25c. 
ervice. Satisfaction guaranteed or 
k. Write for postpaid mailing 
nformation. Technifinish Lab- 
8-A Lexington, Rochest er. N. Y 
» Mill. Immediate service! No 
Eight exposure roll developed, 
printed and choice of two beau- 
professional enlargement one 
irgement, or eight reprints, for 
(U.S.A.) Reprints 2c each. The 
1, Box 629-10, Minneapolis, Minn. 
IONAL, overnight service. De- 
printed, 2 enlargements, 25c. 
e Marlow, Toledo, Ohio. 





1942 


CEMBER, 1939 Ple 








1S€ 


ROLut Filmachine developed 


choice (1) 8 Finerfotos and 
Bromide enlargements; 


and your 
2 professional 


or (2) 16 guaran- 


teed Finerfotos or (3) 8 Finerfotos and one 


beautiful oil colored enlargen 
der by number. Prompt Se 
fotos, Box 898-18. Minneapoli 


nent, 25c. Or- 
rvice. Finer- 
Ss, Minn. 





OIL Colori ng photographs 
hobby or profitable 

home by easy simplified 
ous experience unnecessary. 
information and 
rt School, 

Chicago 


requiremer 


business. 
method. Previ- 


3601 Michigan Avenue, 


a fascinating 
Learn at 
Send for free 
its. National 
Dept. 





FINER 1ishing specials 
posure “rol dev veloped. Ye 
its or 8 pri with 2 pr 
nts or 3. prints and 
40 years of 

n Tone Service. 
200 Moen Bidg.. Ls 


25c. 6 or 


_8 ex- 
ur choice—16 


ofessional en- 


one colored 


satisfaction be- 


Moen Photo 
aCrosse, Wi 





sparkling Lifetim 
11 5x7 Holl lywood 
eloped 25c 
100-$1 00. F 
Studios, F-27, 


BEAUTIFUL Photographic 


Cards or calendars from y¢ 
4 for 25¢ 17, $1.00, envelo 
Roll developed 8 prints and 
ment Young 


eat ho 
1 2 Yo dicture 
when fin 
ne day servi Ninete 
Lens Photos, Dept 


Photo Se 


ished Lys our e 


e prints an d 
enlargements 


Trial. 20 Life- 


-rompt: care- 
Des Moines, 


Christmas 
ur negatives 
pes included. 
two enlarge- 
rvice, 406-C, 


— craits- 
e vears eX- 


J- 9, Janes- 





* Service. Guarantee 


ul portrait type doubleweight 


eight neverfade 
Dubuque Film 


Two 
en- 
gios prints, 
Service, Du- 


d work 





discriminating 
ee and 2 prints ea 
d Superior workma 
Paramount Co., 

York 
All your 
Roll 


snapshot 
I 25c. Reprint 

autifu Ns atural Color Phot 
Wiscon in 
35MM ROLLS 

largements, 36 
posures 60« 
money toda) 
LaSalle, 


CANDID special 35 Millir 
larged to 3! 2x4! $1 00. 
rolls, 60c. 3!4x4i repr 
Brown Photo Company, 19 
son, Minneapolis, Minn. 


exposures 
Reprints 4c 
Minipix, 
Chicago 


developed. 8 nati 


; deve loped 1 fre 

$1.00. 18 ex- 
Send roll 
Dept. 


amat eur. Rolls 


ch 25c. R 
nship. Same 
327 E. 92nd 


S in 


iral 


3c. Amaz 


o, Janesv 
e. 314x5 e€ 


and 
612, 100 N 


3c Oe 
10-60 Emer- 





ROLLS developed, two prints 
free enlargement coupons 
2c each; 100 or more, 

dio, Unionville, Mo. 


lc. Summers’ 


each and two 
25c; reprints, 
Stu- 





ROLLS developed. Two bea 

weight professional enla 
mever fade prints, 25c. 
Service, LaCrosse, Wis. 


Century 


utiful double 
rgements, 
Photo 





TWO beautiful professional double weight 


enlargements, 

Prompt. Careful. Film mailer 

Photo Shop, LaCrosse, Wis. 

a Developing bargains! 

ite for free safety 

tail Modern Studios, 
Crosse. Wisc 


~ Hurry 
mail 
Dept. 


eight lifetime prints, 25c. 


s free. May's 


T Save! 
ers and de- 
PSM, La- 





BEAUTIFUL Photographic 
cards yee dozen. Send negé 
tor sample. 
GUARANTEED 
25c. 20 prints 25c. 
inson, Kansas 


Christmas 
ative and 10c 


Hench Studi¢s, Harrisburg, Pa 


Roll developed, 16 prints 
Quality Photo, Hutch- 





20 REPRINTS 25c. 100 re 
Roll developed with 16 prin 
skog, 58, Maywood. II]. 


prints $1.00. 
ts 25c. Nord- 





EIGHT Silvertone gloss enle 


argements or 


eight prints and two enlargements, 25c. 


Mayfai r, Box 261-A, | 


ENLARGEMENTS: 
timers, Quarter. 
Ne Ww York 


Toledo, 


Bartels, 


Six guaranteed 
326 West 40th, 


Ohio 
life- 





ENLARGEMENT 
your roll 25c, 
A-6. Janesville. 


from each 
Cut Rate 
Wisconsin 


Photos, 


Picture on 
Dept. 


ROLL developed, 
Smart Photo, Winona 


. 16 guaranteed pri ints 25c. 
Minn 





POULTRY & SU PP’ 
MAKE Money with poultry. 
ica's leading poultry maga 
est information. Three 
months 25c. Poultry Tribune, 
Mount Morris, Ill. 


mention POPULAR SCIENCE 


years 


LIES 


Read Amer- 
zine for lat- 
$1.00; nine 
Dept. C-91, 


MonTHLY 











LEADING Turkey magazine, devoted ex- 
clusively to turkey raising. Explains 

newest methods. $1.00 a year. Turkey 

World, Desk 58, Mount Morris, Ill 


PRINTING, MULTIG mwi- ity 
MIMEOGRAPHING, LABEI 


HAMMERMILL letterheads. any color 

paper, ink; 300 8!2x11, $1.48 postpaid— 
envelopes matching, $1.15. 30 type styles. 
ens: Woodruffs’, 217-D Lewis, Du- 
uth nn 


BOND D letterheads, 
sand. Samples. 
lan Printing Co. 
7, Dayton, Ohio 
125 8!.x1l “TWENTY | pound | Bond letter- 
heads and 125 envelopes $1.00 postpaid. 
Benneville, 907 West Roosevelt, Philadel- 
phia, 
LETTERHEADS. St 
5000—$5.95; 6x9 
mates.) Alpine Pre 
York 
YOUR 








envelopes, $2 75 thou- 
Anything quot ed. Ire- 
Berkeley Heights, Route 


atemen En elope ce 
ci pen mony "$4. 95. (Esti- 
, 325 East 88th, New 
d modernized, _ artist 
sketch $1.00. Gill Art Service, Hunts- 
ville, Ala 
SUPERIOR 
trations 
onila J 


150 515x8!5 1 


Letterhead 


s, trade illus- 
Le- 


“Printing, for less, 
free. Econor nic Printing, 
LETTERHEADS p print ed 50c. 

Quick service. Send order today. Beas- 
ley Box 74 _Staplet . 
CORRECTLY des 
quicker. Samples, Sicoc an, 
Louis 


igned printin g che aper 
2038 Obear, 
St 
age ITY r at low prices. Free 
amples it Woedstedk. _Va 7 
1000 ENVELOPES $1.75, 5000-$6.50. Print- 
ers, 515-6th Avent Brooklyn, N. Y 
PRINTING OUTFITS & SU PPL JES — 
PRINT own 





_ yor a Stat ionery, 
money 
others, 
. senior 
free. Kelsey 
Meriden, Conn 
HAND Presses, type and 
ers’ supp] Send 
and new pri ce list. P 
bia St Newark y 
7 Type, 29c Font 
3B. Jackson 
PRESS $5.00 Bargain literature 
Shop, 


cards, 


complete print- 
Stamp for catalog 


. Peiffer, 4 Colum- 

J 

Cc atalog dime. Box 

Mic! higan 

6> x9 
free. Novelty Downsville. La 

PROFITABLE OCCUPATIONS 

ANNOUNCING new 

commercial baking 





home study course in 
Good field for am- 
bitious men Nearly depression proof 
business. Common school education suf- 
ficient. Send for free booklet ‘‘Oppor- 
tunities in the Baking Industry” and re- 
quirements. Nationai Baking Institute, 
3601 Michigan Avenue, Dept. 1749, Chi- 
cago 
M. M. Earned $267. three ¥ 
mushrooms in cellar! Exceptional, but 
your cellar, shed perhaps suitable. We 
buy crops. Book free. United, 3848 Lin- 
coln Ave., Dept. 25 _Chicago 
$610 MADE Mr. S. | 


weeks, raising 


growing mushrooms. 
shed. Spare time. We buy 35c 
page book free, world’s largest 
Mushrooms, Dept. 734, 2019 
Seattle, Wash. 
SOILLESS (chemical) 
with complete 
113 Lexington 


company 
Second 





Gardening formu- 
instructions. $1.00. 
Avenue, New York, 


las, 
Cobb 
_ © 





PROFITS raising minks, 

Established 1910 
ing catalog 10c. 
Springfield, Minn 


RADIOS, SUPPLIES & INSTRU CTION 


RADIO engineering broadcasting, 
tion and police radio, 
and Morse telegraphy taught thoroughly 
All expenses low. Catalog free. Dodge's 
Institute, Poplar St., Val paraiso, Ind 
PLANS 18 Distance Crystal Sets, SW rec- 
ord 4250, with Radiobuilder’’—year, 
25c. Laboratories, 7700-T East 14th, Oak- 
land, Calif 
BATTERYMIZER Farm radio. $8.95 (com- 
plete). Catalog free. Mission-G, Colum- 
bus, Kansas 
RADIOS—$8.95 up. “All Kinds Home 
agents wanted. Catalog free 


Write to- 
day. Marco-E, Kansas City, Mo 


; RARE COINS 
INDIANHEAD Cents: eighteen ¢ different 


50c. Hussman, 211S Seventh, St. Louis, 
Mo. 


skunks. 
interest- 
Farm, 


racoons, 
Instructive, 
Shadie Fur 





av ia- 
servicing, marine 








when writing to advertisers. 








QUICK Cash for your old coins. We pay 
big prices for wanted coins; certain 
1909 cent, $10; liberty head nickels be- 
fore 1914 $500; 1864, 1865 Indian head 
cents $100 each: dimes before 1895 $600; 
some worth $6,000 each. Have you valua- 
ble coins in your possession? It will pay 
you to be posted—Send 15c for our illus- 
trated coin catalog. National Coin Cor- 
poration, Uninc. (3), Daytona Beach, 
Florida. 
FREE! Foreign coin banknote, and 1 large 
illustrated coin catalogue. Send 4c post- 
age. Coin ayprovals sent. Tatham Coinco. 
Springfield-D50, Mass 
COIN Bargains atalogue and uncircu- 
lated coin-10c Buying Book listing 
prices I pay—25c. Eugene Morrison, Re- 
seda, Calif. 
WE purchase all 
Purchasing catalogue 
100 Forsyth, New York 
COLLECTORS illustrated alo f 
and accessories James Randell 
South Dearborn Shicago 


RUBBER STAMPS & 
SUPPLIES 


ited 
( 








OFFICE 


LINE 29c; 3 lin 
30c. Printrite. Wauwatos 
SONGWRITE KS __ 
WANTED. Poems 

Submit for consi 
tion records made 
Box 2140, Bridgeport 
SONG poems 

Free exami 
Neil, Master 
andria, Los 
SONGWRITERS 

songwriting opport 
booklet. Allied Music 
rew Tower, Cincinnati 
ORIGINAL poems, songs 

lication, radio. Westmore 
Dept. 55-G, Port land, Oregon pee 
SONGWRITERS: Send your poem today 

for immediate consideration. Richard 
Brothers, 146 Woods Bldg., Chicago 
SONGWRITERS! Ou 

offer Hibbeler 
Chicago _ 
SONGWRITERS. 

America's t 
G, Salem Ind. 
SONGWRITERS 

tional Music-F, 
land, Calif 
SPORTING GOODS, GUNS, FISHING 

TACKLE, ARCHERY 
HUNTING fishing tr 

equipment ise ins 
log free Howe 
Mills, Maine 
ARCHERY Ideal 


Stamp 25¢ 





wanted for pub- 
Music Corp., 


poems. 
Dept 
7 its ted. Na- 
Sixt teenth, Oak- 





apping 
List 


SINKER Mold 

Free folder z 
Box 78, Reading 

STAMP AUCTIONS 

AUCTIONS Monthls I t 

buy desirable I le 
logue free s oyaner, 106 
75th, New York bi 

STAMP COLLECTING 

STAMP Outfit i Scarce Airmail tri- 

angle from Mozambique Co.! Genuine 
North Borneo (missing from most collec- 
tions)! lso a set of U. S. stamps more 
than 50 years old, a Watermark Detector 
(with instructions how to use it), and fi- 
nally, our famous jungleland Packet from 
such countries as Sarawak, Belgian Con- 
go, Perak, mysterious Sudan, etc., includ- 
ing cannibals, head-hunters, bushwhackers, 
native animals and other jungle thrillers 
—this big outfit with all these fascinating 
stamps is absolutely free to approval ap- 
Plicants sending 3c postage! Giant list 500 
stamp bargains included Write today! 
Midwood Stamp Co., Dept. 5R, Midwood 
Station, Brooklyn, N. Y 
SIX dollars for 9c! 300 different stamps 

(Cat. price $6.00) only 9c with approv- 
als. Tatham Stamp Co., Springfield-50, 
Mass. 








Please mention Poputar Science MoNTHLY when writing to advertisers. 





ANNOUNCEMENT. We will send free the 
new, enlarged edition of what we be- 
lieve to be the most interesting book ever 
written about stamps. Title ‘‘Famous 
oes and Their Stories,’’ Size: 60 
pa Illustrations: over 300. Binding: 
De uze. Printed on fine paper. It is so 
elegant in appearance that it will grace 
any library. Did you know that Abraham 
Lincoln was an honorary citizen of the 
Republic of San Marino and that his por- 
trait is on two stamps of that country? 
Did you know that Columbia issued the 
largest stamps in the world and that 
Switzerland has a stamp which is sold 
only from a traveling omnibus? 
and hundreds of other stamps are fully 
illustrated and their stories told. Noth- 
ing like it has ever been attempted. This 
book is more fascinating than fiction, 
more thrilling than a movie and more in- 
structive than years of study. We will 
send it Free for 5c mailing expenses but 
only to really serious approval applicants, 
together with a fine approval selection. 
Approval Headquarters, Globus Stamp 
Company 268-4th Avenue, 
City. Dept. 217 
GIANT packet 200 all different from Af- 
rica, South America, Asia, South Sea 
Islands, etc. Includes world’s smallest 
stamp, triangle and diamond-shaped 
stamps; animal stamps. Nicaragua ‘Will 
Rogers" airmail; many others. Also pack- 
et 17 different United States (cataloging 
50c); all obsolete, including $4 denomi- 
nation, commemoratives, etc. Total cat- 
alogue price over $5.00! Everything for 
only 5c to approval applicants! Mystic 
Stamp Company, Dept. 55-N, Camden, 
New York 
SIX big items 1) Airmail packet; 
& midget. airmail stamp zeppelin st 
etc. (2) Postal Zoo Packet: tiger, k 
roo, kiwi, etc. (3) Trian & Diam ond- 
shaped stamps. (4) Stam picturin 
transportation of mail, by 4 sled. 
el, locomotive, airplane. (5) Kings 
Dictators Packet: Mussolini, Kemal Ata- 
turk, murdered Czar, etc. (6) Strange 
lands Packet: Greenland (new country! 
Djibouti, Manchukuo, Palestine, etc 
for 5c to approval applicants! May 
Sundman, Dept. 45. Bristol, Conn 
FREE! World’s smallest triangle, Bolivia 
triangle bicolored diamond, Jubi 
Devils Island, Congo, Danzig, Tunisiz 
Soudan, West Indies, Southseas Asia, 
Africa, Mozambique, BrCols., pictorials, 
commemoratives, Airmails, Bicolors, oar. 
foration gauge, millimeter scale. Postage 
3c Approvals. Davidsons, 2297-6E., Salt 
Lake City, Utah 











Ww HITE Space, as used here, makes 

and costs little more It 
investigate this Ss impl\ 
Ad. Mgr., llth 

New York, N. Y 


ad stick out, 
will pay vou to 
drop a postal to Classified 
loor, 353 Fourth Ave., 


Solomon Is- 
Baden, perio Bongo, 
chi 1K i0, Cayman Islands 
Bizarre Negri Sem- 
Everything 3c with 

“ik P “Hanson Place, 


CANNIBALAND—British _ 


ition commemorative, 
visional, Moczam- 

Three Giant 

ity-two other 

tuss all for 5c, ap- 
Z Philatelic,’’ 237 East 
Cc 


TIBETAN Stamp free! ~ Genuine ~ Tibet 
stamp ree with oe Country 
(White Russia tamps from 
Armenia, Azerbaijan, Burma, Tannou 
Touva and Ukrainia Only 5c to ap- 
= al applicants. Cactus Approvals, Box 
1870-D, Tucson, Arizona 
ARABIAN Sheik ( (Transjordat lia), ), Burm: 
Georgia, Inini, Azerbaijan, Ubangi. 
Manchukuo, Wurtemberg, Lithuania, and 
others. Only 3c to approval applicants. 
Kravat & Company, Dep artment Sl, 1925 
Quentin Rd., Brooklyn Y 
50 DIFFERENT Stamps | from 
tries, including Triangle, 
mond shaped stamp, new country of 
Burma. Also pair of stamp tongs. Only 
5c to approval applicants. D. M. Ward, 
Desk S, Gary, Ind 


WORLD'S Fair, (Ecuador), Greenlands 

No. 1, obsolete Albania, new Nigeria 
etc. Our valuable collection containing 
over 50 countries 5c with approvals. Stamp 
ee. 53-C Webster Avenue, Brooklyn, 


collection 


fifty coun- 
giant Dia- 


These 


New York 





FREE Stamp Catalogue. New revisec ed. 
tion. Giant fifty-page Quarterly listing 
albums, supplies, Canadians, New!f 
lands, United States, new issues, fo 
and pictorials, Illustrations galore 
pire Stamp Company, Dept. PR, To 
Canada. 
FREE. Western Hemisphere Colle 
Countries from Arctic Circle to 
Horn. Value over $5.00. Free to appl: 
for our Foreign approvals, becoming 
tomers. Plymouth, Dept. A42, Bell, C 


COLLECTORS. Fine United State: 
mails, commemoratives, postage 
proval. No premiums. Just fine st 
Harvard Stamp Company, 318 H: 
St., Brookline, Mass. 
XMAS Present to you! Free. Ar 
stamps you select from our Xma 
proval. Just send names and add 2 
active collectors and 3c postage. Ranger 
Stamp Co., Box 2547, Dallas, Texas, 
EXCELLENT Quality U.S. precance! 
ture. Wide variety in Bureaus and 
types. High catalogue value. $3.( 
1000. No approvals. Roy B. Lee, Box 
Newark, N. J 
ZOOIE! Mystifying assortment 
countries—airmails and ‘‘queer’’ stam; 
only 3c with approvals. You'll be de. 
lighted! Saxon Company, 408-B Ja 
Street, Brooklyn, N a 
Cc ANNON! Set of stamps showing « 
firing squad, cavalry charge an 
ther different stamps, only 10c to ap- 
proval applicants. Reich Stamp Co., 464 
Kenmore, Chicago 
FREE. Irish-U. S. Constitutional a: 
Will Rogers set to approval applicant 
Charles Cleaveland, 806 North Humphre 
Oak Park, Illinois. 
GAMBLE. Huge auction purchases brok- 
en into $1.00 lots. Enormous value 
hd gee de testimonials. Hughes, Queer 
Bournemouth, England. 


50 DIFFERENT, fine U. S. including per 
foration Gauge, 10c with approval 
The Stamp Shop, 813 Holland Building 
St. Louis, 
UNPICKED! 100 U. S 
uments—10c! (700—50c). 
sion mixture: pound 40c! 
Hyndman, Penn 


4 TRIANGLES, 2 diamonds ( (Bolit 
Costa Rican 


set) only 5c ith ap- 
provals. Arvin Stamps, 1335 Ocea 
P’Kway. Brooklyn, N. Y. 
5 BEAUTIFUL Sets and packet plus 2 
premiums for 3c with approvals. Mail- 
~—_ Box 27, Grand Central, New York 











revenues on doc- 
Excellent mis- 
Vanvoorheis 


N 
5¢ mixed United States with rare 
cover from Civil War period 25c. Ap- 
provals. Wright Brothers, 201 Meale 
Hagerstown, Maryland. 
UNITED States stamps on 
lections correctly 
priced. Southern Stamps, 
la 
Cc ANADA—Newfoundland—35 different in- 
cludes Canadian Royal visit. Complete- 
Ten cents. Wallace Mitchell, Box 13 
Cambridge, Mass 


FINE ieeres als, | 
sheets 


)0 FINE | 


approval. Se- 
numbered, reasonably 
Box 70, Miami 





freshly filled books a 
Tell me what you want 
will send them. Skinner's, 306 
yurth, Long Beach, Calif. 
5 ae Zeppelin, 
Duchess—5 —Approvals. 
Shultes Berne. N 
TEN Nineteenth 
2c—approvals. 
New York at -_ 
20 DIFFERENT Commemoratives 3c Wit 
bargain approvals. Dolve, Box 406-! 
Minneapolis, Minn 
FREE! 3 Different 
provals. Rosenberg, 
cago 


FREE! Nine < 
provals. 


Francisco ay —— = 
1000 MIXED Foreign, 25c. Well wort 

sorting for values. Plaza Stamp C0 
Santa _Fe, N. Mex 


FREE! 20 different Canada to approval 
applicants 


Hunziker, Box 225-OP, Min- 
neapolis, 


Minn. 
REVENUE Packet free. A 
stamp Music Box, 
tucket, R 
CLOSING out penny approvals nounted 
25c per 100. Arnold Croll, Manitowoc, Wis 
FREE 25 Different Jugoslavia w th ap- 
provals. Lincoln, 5535 May, Chicago. 


E 
pelin, n Nu 


Spain e 
Laurence 
Century United State 
Spanner, 100 Forsyt! 


¥ riangles, W 
3527 Adam 


desirable 


airmails. 
Barker, 714 Market 


Approvals. Send 
Broad St., Paw 
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DIFFERENT Czechoslovakia 3c. Ap- i — ~— ie 
rovals. LC Trading, Box 38P, Belle- TATTOOING SUPPLIES WELDING 

Y. TATTOOING Outfits, supplies, illustrated | D.C. Arc-welder plans $1.00 each, (Three 
‘E! Two coronation sets. Postage 3c. list_free. Percy Waters, Anniston, Ala. for $2.00). Build it yourself without 


yberts, 312U Shearer Bldg., Baycity, 5 -RMY rewinding armature. 25-200 amperes from 
i " TAXIDERMY (Delco, Fairbanks Morse, Phelps, etc.) 














F gg, ogg i — | GLASS eyes, Taxidermists’, Furriers’ | farm light plant generators. 25-600 am- 
tenon p,HFag. Iran, etc. 1 woostage. de: supplies. Big catalog Free. Elwood Com- peres via d.c. motors salvaged from 
~<a — ampton, | pany, 228 Smith Bldg., Omaha, Nebr. vehicles, mules, etc. 25-200 amperes 
— —, - - ___' TRAPPERS from (Northeast, Dodge) automobile 
MIXED U_ S&., l5dc. Foreign ap- Starter generators. Welders Club_ of 
yvals. Premiums. Lee, Bridgeport, TRAP fox or coyote: Bunch system gets | America, WB-3432 M-Mart, Chicago, IIli- 
Y the slyest furbearer. Results or no pay. nois. For Sale: Welding books, vehicle 
MIXED U. S. stamps; 150 0 varieties. Q. Bunch, Welch, Minn., Box T. motors, etc. (Super-fine and semi-flexi- 


cents. Jungkind, Box 806 P. S., TYPEWRITERS, OFFICE DEVICES ble welding cable, low as 5c per foot). 
e Rock, Ark —— ELECTROPLATE small 
rT - a n iE ad > sma parts at small 
=e ~ 1232-5 Cat italogue “$2 00. With ; ap- te aggre eet gy ay — cost. New low-priced outfit for labora- 
als 15c, Midwest, 2241-B East Tlst, | jists of machines that will help you at half | '0'Y ,or amateur. Write for circular. 
1g0 ~ on | Ae Choate Manufacturing Co., 3464-C Prin- 
— ——— — — price. Pruitt, 28 Pruitt Bldg., Chicago. cipio Ave., Cincinnati, Ohio. 
Diamond and Triangle stamps, 5c. VANTED—MISCELLANEOU F , nat A 
provals, Gaydos, Kenosha, Wis V ED—MISCE Z0US DEMONSTRATORS, electric are welders. 
7 : 7 > Money V orices. Use by the 
‘GOOD _imixed ae stamps, 3c. CASH (for used Scientific instruments, government. ‘Trial and terms guaran- 
I ce a — | Write details. Elman’s, 2300-PS Van- | teed. Hobart Welders, Box P-1293, Troy, 
‘T-HI Penny approvals are better. Buren, Chicago Ohio 
s( 333 tiac, / rbor, Mic ae =e 
. aoe 1333 Pontiac Ann Arbor. Mich. WANTED Novelties, pictures, gadgets, ap- SOLDE RING torch works directly from 
JIFFERENT 20c; 1000 75c; 2000 $2.50. | pealing to bars and taverns. Send de- city gas. $5.95 postpaid. No extras. 
ed Onken, 630 79th St., Brooklyn tails. Fritzel Laboratories, Pittsfield Bldg., | Choate Manufacturing Co., 3464-A Prin- 


NNY Approv: als that ple ase “Haywood, Chicago cipio Ave., C incinnati, Ohio. 


)_Adams St.. Fomona. Calif. __ WATCHES EMERGENCY Arc - welding via storage 
ASSA pictori ais s; five airmails; 3c. Er BE HY os : batteries Plans 10c. Welders Club, 
tone. 206 on Se 7 WATCH-REPAIRING is steady p prof itable "2.2429 , 
ne, 2068 Daly, Bronx, _N. ¥ ees work.’Experts‘alwaysin demand. Youcan W a M-Mart, Chicago. ee sai 
SRAZIL, 50 different 1(€c with bargain learn watchmaking trade at home, spare ARC Welders, plans, material. Save 
provals Davis, Silver Lake, Ind | time. New original instruction § system one. Holgerson’s Service, Canton, 
hl te 4 " nen ot ' k Script engraving course included. Write ansas. 
EE sets for three cent stamp! Jack —_ . ~ 
; midis nei for free details today! Nelson Company, " 
i, Houtzdale, Penna oo M-2005 Manhattan Building, Chicago WIND _ELEC TRIC > PL ANTS : 
NY Approvals, that satisfy Neil | WATCHMAKERS’ M: “alas | , 1 t t lete plan 
} f } ERS Materials; tools; | BUILD wind light plant. ~ Comple plat 1S 
‘ nberg, Box 5441S., Philadelphia, Pa. watches jewelry Bought, sold, ex- | and valuable catalog 10c. Welders, elec- 
25 FFERENT Airmails, 10c, appre: als. changed. Ben Segal’s, Mallers Building, | tric fencers LeJay Manufacturing, 423 
F ik, 3164-: 64-34 Street, Astoria. N Chicago | |_ Le Jay Bui ding nneapolis. Minn 


ANY BOOK IN PRINT! of 


Delivered at your door We pay postage. 


Standard authors, new books, popular editions, Get This Money- Making Sec 









































fiction, reference, medical, mechanical, chil- 
dren’s books, etc.—all at guaranteed savings. Start making money at once. Sure- 
Send card now for Clarkson’s 1940 Catalog. fire Plan. Full or part time. Over 
i a 1 mene hi cheeat 200 household necessities. Fast sellers; steady 
guide of 300,000 repeaters. Liberal credit plan. Old-estab- 
rt your Ci ft problem. FREE lished company. Complete Outfit of full 
if you write NOW—TODAY! | size packages FREE to reliable persons. 
CLARKSON PUBLISHING COMPANY Write for details; no obligation. 
___ Dept. PS 9-1255 So. Wabash Ave., Chicago, Mlinois | E. J. Mills, 9646 Monmouth Ave., Cincinnati, ic. —— 


ENGINEERING, broadcasting, avi- 
ation and police radio, servicing, 
marine and Morse telegraphy taught 
thoroughly. 48 weeks’ engineer- FREE TRIAL LESSON in CARTOONING. Cash in on your sense 


g course equivalent to three years’ college radio work. School of humor with professional cartoons—AT HOME—BY MAIL. Send 
lished 1874 All expenses low. Catalog free | stamp for FREE TRIAL LESSON and further details MooN GAG- 


Dodge’ 3 3 Institute, Nye St., Valparaiso, Ind. CARTOON SCHOOL, Box 106—Dept. B, Fall Creek, Wis. 


Believe Pain | To THE 
| Rheumatism in Faw Mine Ger! Ger Inrp pa 


‘lieve the torturing pain of Neuritis, Rheumatism, | * National Baking Institute announces a new home study 
ia or Lumbago in a few minutes, get NURITO the course in commercial baking. Baking nc Ame 
: - sé ? indus try in wages. early a depre 
rmula, used by thousands. No opiates, Does the work rod field for ambitious men. 
a6 > ae ™ ent. Send for free booklet ‘Opportunities in Com- 
must relieve cruel pain to your satistactionina few merciai Baking’’ and requirements. 
s—or your money back, eee suffer, Don't delay. Ask — National Baking Institute 
3601 Michigan Ave. Dept. 1369 Chicago, U.S.A. 





ruggist todayfortrustworthy ’RITOonthis guarantee 


Se Met CHEAP OIL BURNER 


In Your Present Stove or Furnace— 


. HOTTER—No Drudgery, 
To Master. this New 1 7 Dirt or Ashes—More Heat 
’ 940 P-A | Quick at SMALL COS1 
@ Just touch a key and blow nor- 
mally; you can’t miss. So easy, OVER 40, 000 SOLD 
and such beautiful tone. Nothing Beats any cheap burner ever gotten out for 
ened tien P low cost, perfect performance. Burr 
to compare with these new P-A cheap oil a new way, without pre 
Saxes, Clarinets, Trumpets, erating or clogging up. Quick int 
and other P-A instruments. nett eine oe 
Fully guaranteed; your suc- AGENTS 


cess assured. See your music 30 DAYS’ TRIAL Salesmen 1 
dealer or write direct for beau- Prove its efficiency BIG MONEY Slips 'Into 
tiful free book, mentioning convenience and eco- | F.Silversays Any STOVE 
favorite instrument. No obliga- | Omical operation. wines wee OnE AT pave BoA 

tion. Easy terms. Greatest fun, | Write Immediately for qeee ens ne e 
easiest with P-A. Write today | FREE BURNER | (ict Wicustow | Quick HEAT at 
sure. 1374 OFFER TO AGENTS | '°! sents’ offer. Turn of Valve! 
PAN-AMERICAN | BAT 'MONEY rinnt now, spare or full time—mnil ie postcard today.” 2 ™ak® 
1204 P-A Bidg. Elkhart, Indiana UNITED FACTORIES, P-761, Factory Bidg., Kansas City, Mo. 























'M 
GETTING REAL 'N 
7 uk | SMOKING COMFORT , 
HN a ate AT LAST_COOLER, “ 
pede tH » MILDER SMOKES, 
yeT RICHER- 
TASTING! 


Chart showing how much cooler Prince 
Albert burned compared to the average 
of the 30 other of the largest-selling 


brands recently tested for 
cooler smoking 











—~- 66 SEGREES =F 


In Recent Laboratory “Smoking Bowl” Tests, Prince Albert Burned 


Goegares GO0LgR 


than the average of the 30 other of OL‘ JUDGE ROBBINS SAYS: 
the largest-selling brands tested 


—coolest of all! ty : LET COOL- 
oer at a nationally known inde- 4 2 SMOKING PA. 


pendent laboratory tested to find the A 
COOLEST-SMOKING TOBACCO, and Mec PUT NEW Joy 
the results are no surprise to millions of wt. IN YOUR PIPE ! 
smokers. Automatic smoking and heat- 
registering machines found that Prince 
Albert smokes coolest—as above. Say 
good-bye to parching, “‘bitey”’ smokes. 
P.A.’s cooler, milder smoking lets rich, full 
body come through EXTRA EASY ON 
THE TONGUE. Prince Albert’s choice, pipefuls of fra- 
“no-bite” tobacco is “crimp cut.” (“Mak- _8rant tobacco in 


in’s” fans, that’s a “pointer” to you too! every handy tin of 
P . ) Prince Albert 


1-Salem, N.C 


THE NATIONAL ic Rimp|c ft Ni 
LONG BURNING PIPE AND 


Ale) ae) le) 43 CIGARETTE|TOBACCO 
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Then and now: It is difficult to 


nd any family resemblance be- 


ween the powerful, streamline 


otor car of today and its wheezy 
ncestor, the horseless carriage 


By 
W. MURTFELDT 


CEMBER, 1939 


MU 


i 


J 


ears of 
he Automobile 


TREAMING up the steps of the Grand 

Central Palace in New York City a few 

weeks ago, eager crowds milled into the 

spacious exhibition halls where sleek, pol- 
ished 1940-model automobiles gleamed in the 
glare of a thousand lights. Salesmen eagerly 
talked about 100-horsepower engines, dashboard 
styling, and the sweeping flow of fenders. Cheer- 
fully they answered thousands of questions, but 
not one prospective buyer ever inquired whether 
a car would run or could actually be steered 
around a corner with perfect safety. 

Yet, only four deéc- 
ades ago, those were 
the first questions 
that curious visitors 
asked at the first Na- 
tional Automobile 





BODY PARTS 


for early automobiles were laboriously 
hammered out by hand. Contrast this 
crude method with the press at right, 
which stamps out a car top at one blow 


THE ASSEMBLY 
LINE MOVES 


Assembly-line meth- 
ods have been geared 
to ever-increasing 
speed. The one below 
turns out three cars 
a minute, 2,000aday 


AA 
Draka 


y 
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Show which opened in New York’s old Madison 
Square Garden on November 3, 1900. And they 
had to be shown. So exhibitors set up a curv- 
ing lane made of parallel rows of barrels and 
proudly maneuvered their one-lung chariots 
through this hazardous course. 

Today we take for granted automobile per- 
formance that would have astounded the 1900 
throng that gazed in awe at the horseless car- 
riages of that first show. Thirty-one cars were 
on display, and more were powered by steam 
or electricity than by gasoline. Packard, the 
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TRAFFIC congestion existed even be- 
fore the automobile, as this old Chicago 
street scene proves. The modern high- 
way pictured at the left illustrates how 
effectively engineering has met the 
new problems created by the motor car 
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mly passenger car on display in both the 
1900 and 1940 shows, had a snappy one- 
ylinder model that boasted nine horse- 
power and a speed ranging from seven all 
the way up to twenty-five miles an hour. 

Around the exhibition arena, visitors were 
taken for a whirl along a board track to 
mvince them that these motor buggies ac- 
tually would run. And up on the roof, exhibi- 
tors had erected a board incline with steep 
grades up which their cars chugged fifty- 
three feet in fifteen seconds. Coming down, 
their drivers proudly demonstrated that, 
inder the right conditions, brakes could be 
nade to work. 

None of the cars had windshields, and 
ou steered with a tiller instead of a wheel. 
some models had four wheels, and others LIGHTS 
nly three. The three-wheeled Duryea had i ; 

single lever that took care of steering, os a far cry from the oil or acetylene 
hanging gears, adjusting the spark, con- — of onnty — to the secied-boom walt 

; with reflector, lens, and bulb locked to- 
rolling the gas, and applying the brakes. gether in one dustproof and moistureproof 
Headlights were flickering oil-wick carriage piece, featured on many of the 1940 models 


NEW 
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lamps. Contrast this 
one 1900 item with the 
sealed-beam headlights 
that many of the 1940 
cars have adopted. 
With reflector, lens, 
and bulb made as one 
integral unit, prefo- 
cused and sealed against 
dust, dirt, and mois- 
ture, this new head- 
lamp insures long life, 
minimum maintenance, 
moderate replacement 
cost, and a broad, ex- 
tra-powerful beam that 
cannot blind the eyes 
of approaching drivers 
when the switch is set 
for “‘traffic.”’ 
In the year of this 
first automobile show, 
there were only 8,000 
cars in the entire United States, less than 
the number that now pass a city corner in 
a couple of hours. A 1900 car that would 
run at thirty miles an hour for 100 yards 
was a racing machine. Except in and 
around large cities there was hardly a paved 
road in America. Roads through parks in 
Boston, Mass., were closed to motorists be- 
tween ten in the morning and nine at night, 
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ANNUAL SHOWS 


At the first automobile show, 
held at New York City in 1900, 
skeptical visitors wanted to be 
shown that the new gas buggies 
actually could turn corners, so 
exhibitors set up the labyrinth 
of barrels at the left for dem- 
onstration purposes. Below is a 
scene at a modern show, with a 
host of new models on exhibition. 





as a precaution against runaway horses. 
Four years before, South Dakota had a 
statute forbidding automobiles even to cross 
her boundaries. 


Yet ten years or more of motoring activity 
had already passed before the first automo- 
bile show, a decade marked by a bitter 
struggle for supremacy between electric, 
steam, and gasoline types. Electrics had the 
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sadvantage of limited range, and annoy- 
g delays for battery charging. Steamers 
ran smoothly, but it took a long time to get 
steam up, and boiler leaks were frequent. 
is buggies were smelly, noisy, and com- 
plicated. Wits of the day said that with 
teamers it took a minute to find what was 
rong and an hour to fix it, while with 
isoline carriages it took an hour to find 
the trouble and a minute to fix it. 
In 1891, R. E. Olds made and 
ld his first steam-propelled car, 
ind the following year Charles E. 
Duryea turned out America’s first 
gas-powered car. Modeled on the 
horse-drawn buggy, the body of 
this car was fitted with a whip 


RACING CARS 


Among the early speed drivers was R. 
E. Olds, seen at the right steering 
his Pirate over the sands at Daytona 
Beach, Fla. A modern racer, Capt. g. 
E. T. Eyston'’s Thunderbolt, is below 


socket. A Duryea car in 1895 won the first 
automobile race in the United States, a 
fifty-two-mile run over a muddy Chicago, 
Ill., course. Winning time: seven hours, 
thirty minutes. 

By the turn of the century and the first 
automobile show, the motor car had estab- 
lished itself and started to forge ahead. 
Some of the land- (Continued on page 241) 
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ERVICE STATIONS 


y motorists bought 

gasoline and oil 
irug and hardware 
es, or at roadside 
ages like the one 
n above. Right, a 
ice station of to- 

with glass walls 
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Turning the screw 


Stoker Pipe for Smokers : 
a he on this novel pipe 
Saves Matches, Tobacco se a oh a 


upward as it burns 
BY ADDING a perforated metal disk, at- F down from the top 
tached to an elevating screw, to the bowl of 
an ordinary smoking pipe, Harold T. Blum, 
of Millersburg, Ohio, has devised a pipe op- 
erating on a new principle. It is filled and 
lighted in the ordinary way. Then, from 
time to time, the elevating screw is given a 
turn, pushing the tobacco upward. This 
“stoker action,’ according to the inventor, 
eliminates the necessity of relighting a pipe 
and produces a saving of more than thirty 
percent on tobacco. It is also said to pre- 
vent the formation of a soggy “heel” in the ELEVATING — ~ ELEVATING_, 
bottom of the pipe bowl. DISK SCREW 


TOBACCO 














“Electrical Ears’ 
Test Machines 


ELECTRICAL ears, tuned in to 
catch faint sounds that indicate 
flaws in finished products, are now 
being used in American factories, 
Deaf to all sounds except the par- 
ticular squeak or rattle they are 
set to pick up, such “industrial 
noise analyzers’ can be used to 
warn assembly-line inspectors of 
defective motors or similar ma- 
chines. Even containers can be 
tested with the electrical ears. A 
manufacturer of canned goods 
found that pellets of lead some- 
times fell inside when the cans 
were being sealed. A special “ear” 
designed for him picks up the 
sound of a lead pellet rattling in a 
can. With the “noise analyzer” at- 
tached to the production line, all 
cans giving off the telitale noise 

An inspector listening for sounds that reveal flaws in motors are automatically discarded. 


Protractor Marks Lines 
for Welding Joints 


ELIMINATING the necessity of making 
complicated templates, a new protractor 
simplifies the work of marking pipes for 
cutting in preparation for welding joints. 
To determine the angle at which the cut is 
to be made, the user sets an indicator on a 
180-degree scale. Then a flexible arm, hold- 
ing chalk or crayon, is moved until a guid- 
ing line has been produced, showing the ex- 
act angle at which the pipe should be cut to 
make the desired welded joint. 
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Nerve center of the CBS war-news bureau. Arrow 
points to the device pictured below, which flashes 
lights to warn the news analysts when time is up 


A 





How Radio Gathers the War News 





listeners with the 
most efficient coverage of war news, 
mm all fronts, the Columbia Broadcasting 
stem is now operating a specially de- 
ened studio in New York City that serves 
a nerve center for news. From the mid- 

of the studio, announcers at the micro- 
one table can look through a plate-glass 
ndow in one wall into the office of the 
rector of the network’s news service; 
rough a second wall window into the news 
’m where a staff is receiving and editing 
te news bulletins; through a third to the 
aster control booth; and through a fourth 


T O PROVIDE radio 
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to a soundproof listening room where a 
corps of linguists listen to and interpret in- 
coming short-wave programs from stations 
all over the world. In a small shack a few 
miles away on Long Island, a technician is 
in charge of three powerful receivers. While 
he is monitoring one program into the New 
York headquarters, he twirls dials on the 
other receivers to find another station with 
additional important news. A special silent 
timing device, pictured above, blinks bril- 
liant photoflood bulbs to warn announcers 
and news analysts that the end of a news 
period is at hand. 





As the girl copies given words, the device plays a tune 


It Types Out Tunes 
Instead of Words 


IF YOU can operate a typewriter, 
it should be the easiest thing in the 
world to play a novel musical in- 
strument recently invented by 
Alexander Rose, a court reporter in 
the Borough of the Bronx, New 
York City. Resembling a small 
portable typewriter in appearance, 
the novel instrument is played by 
typing out words on keys, follow- 
ing a written score in the form of 
words inscribed on a sheet of paper, 
thus eliminating the necessity of 
learning to read musical notation. 
The keys of the instrument strike 
strings inside, and the tone pro- 
duced resembles that of a zither. 
How the instrument is used to type 
out a tune is being demonstrated in 
the photograph at the left. 


Skull Throws New Light on Ancient Man 


CALLED the most perfectly preserved speci- 
men of its kind in the world, the skull of a 
Neanderthal man, member of a race that in- 
habited the earth many centuries ago, was 
discovered recently on an altar in a cave at 
Monte Circeo, an Italian seaside resort 
some fifty miles from Rome. The surface 
of the skull showed that its owner had met 
death by repeated blows from a club, and 
the place where it was 
found led anthropolo- 
gists to believe that it 


may have been used in some sort of religious 
rite. This discovery, it is said, enabled Prof. 
Sergio Sergi, head of the Institute of An- 
thropology at the Royal University of Rome, 
further to establish his theory that Nean- 
derthal man walked erect and not in the 
stooped posture of such creatures as the 
gorilla or the orang-utan, primates that 
still inhabit parts of the world. 


At the right is the newly found 
skull of a Neanderthal man, the 
most perfectly preserved speci- 
men of its kind ever discovered 


Prof. Sergio Sergi, anthropol- 
h ogist, examining the base of 
P the skull which proved to him 

that its owner walked erect 
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Auto-Wheel Fence for Used-Car Lot 


OLD wire wheels, salvaged from junked automobiles, are 
lded together to form a novel fence around a used-car lot 
San Jose, Calif., which also boasts a gateway whose hinge 
sts consist of upright automobile drive shafts, connected at 
eir tops by a muffler and exhaust pipe. 


Shoulder Shrug 


Laces’ Corset 


of New Design 


A SHRUG of the shoul- 
ders is all that is re- 
quired to tighten a cor- 
set fitted with a novel 
automatic slide fastener 
now available. Raising 
the shoulders exerts a 
tug on the corset shoul- 
der straps which in turn 
pull the slide fastener 
upward to close it. 


New Rotary Bins 
Save Time, Space 


LOUNTED one above the other 
a central vertical shaft, 
ves coataining compart- 
its of various sizes for tools 
machine parts can be re- 
ed to make their contents 
kly available. A typical ex- 
le of the advantage of the 
ting parts shelves over sta- 
iry types, the manufacturer 
ns, occurred in a Detroit, 
1., automobile plant where 
device doubled the speed of 


ing parts to men. Each layer of bins turns to display its assorted tools and parts 
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Beauty “Gun” Fires Ozone 
To Tone Up the Skin 


OMBARDING the skin and scalp with a vapor 

shot from a gun is a new type of beauty treat- 
ment that is said to cleanse and tone up the skin. 
The vapor, consisting of steam and active 
oxygen, or ozone, produced by an electric arc, is 
sprayed into the hair to treat the scalp, or over 
the skin, as shown in the illustrations below and . 
at the right. 


A beauty-shop client getting a skin treat- 

ment with the ozone-discharging apparatus 
x 

¥ 


.j Broken Glass Is 
~ Good for Chicks 


BROKEN GLASS, which keeps 
its cutting edges many times 
longer than pebbles, is by far 
the most effective form of grit 
a chicken can have in its giz- 
zard for grinding up and de- 
riving most nourishment from 
its food, according to Dr. 
George S. Oliver, Los Angeles, 


A pistol grip helps direct the ozone stream onto the scalp Calif., agricultural scientist. 


Fly on Egg Is Tape Measure 


ALTHOUGH at first 
glance it appears to 
be only a house fly 
perched on a hen’'s 
egg, the novelty pic- 
tured at the left is 
actually a handy 
tape measure. Pull- 
ing out the artificial 
leather fly unreels 
the tape measure 
from a drum inside 
the painted _ steel 
egg. A spring auto- 
matically winds up 
the tape when the ’ 
egg is up-ended and — Glass and pebbles (top) taken froma 
the fly is released. chicken gizzard. Glass is still sharp 
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Realistic Model 
Railroad Crane 


3UILT to a scale of one 
nch to the foot, a re- 
1arkable working model 
f a railroad wrecking 
rane designed and con- 
tructed by Aaron F. 
scoblic, of Milwaukee, 
Wis., will lift more than 
double its own weight of 
155 pounds. Powered by 

quarter - horsepower 
lectric motor, the crane 
is operated from the side 

the revolving cab by 
means of four control 
levers, each of which has 

forward, neutral, and 
reverse position. 


This 155-pound model railroad crane will lift double its own weight 


Railroad Cattle Crossings Get Telephones 


w the power tool can be used 
filing. At right, the com- 
unit with its accessories 
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ARMERS drive their 
FP otine over railroad 
crossings with complete 
safety by using a novel 
system recently estab- 
lished. Using a tele- 
phone installed near 
the crossing gate, the 
farmer calls the railroad 
signal man and ascer- 
tains if near-by track 
sections are free of ap- 
proaching trains. If 
they are, he opens the 
gates, drives the cattle 
across, closes the gates, 
and then calls the signal 
man from the phone on 
the opposite side of the 
track, to report all clear. 


New Electric Hand Tool 


a reciprocating move- 


ment, a new workshop power tool will chip, 
, file, burr, and hone, performing many 
jobs such as die sinking, and pattern, tool, 


and plastic- 





mold making. 
Powered by a 
110-volt univer- 
sal motor, the 
tool weighs 
only one pound. 
It is available 
in models hav- 
ing 7/16-inch or 
1,-inch stroke. 
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With his two partners, Stewart Sumner ond Richard 
Fjellman, he joins the wood laminations with water- 
proof glue and leaves them in clamps for two days 


a 


ato Factory 


ANUFACTURING a patented 

product in a basement work- 

shop after school hours, three 
Minneapolis, Minn., boys, Stewart 
Sumner, Dick Fjellman, and Oliver 
Engebretson, have made a flying start 
toward business success. Their prod- 
uct is a wooden variety of the ocarina, 
the familiar musical “sweet potato”’ 
usually made of clay. Invented by 
Sumner, it is made, with the help of 
his high-school chums, in the base- 
ment of his home. A complete layout 
of power and hand tools aids in the 
work. Each boy is in charge of a 
section of the ‘‘assembly line.” Enge- 
bretson, for example, operates the jig 
saw, cutting pieces from sheets of 
walnut, mahogany, and maple, a 
quarter of an inch thick, to form 
the laminated body of the instru- 
ment. Waterproof glue is used to 
bond the laminations together. After 
the body of the ocarina has been 
shaped with garnet paper, Sumner 
takes over the job of tuning the in- 
strument, producing holes of correct 


a glue has set, the seers 

pe on a garnet- 

Then Fijellman, pene ec: the 

holes with o drill. Each boy has. 

of a definite part of the “assembly ine 
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a This is how the inside of a 

“ wooden ocarina looks before 

g the two halves are glued to- 

f gether. Right, the boys try 

v4 out some of their products 

n 

* sizes with burning tools. Fjellman does 
O the final work of polishing and finishing. 
r The instruments are sold in several sizes, 
n at prices as high as six dollars each. Al- 
r ready, more than 400 have been sold and 
- several radio stars are using them on 
»t their programs. 

"i 

. 

J 

d 


To make sure that each instrument is perfect 
in pitch, it is tested with a tuning bar. The 
boys have sold ocarinas to famous radio stars 


* 








Sumner, the inventor of the wooden %ca- 
rina, does the tuning by burning out the 
irilled holes to the proper sizes. Right, 

ellman and Engebretson finishing in- 
truments with sandpaper and linseed oil 
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Dial Connections Speed Up Telegrams 


IALS, similar to those used on metro- 

politan telephones, are now em- 
ployed for speeding up the transmission 
of telegraph messages. Operators in New 
York City, Bridgeport, Conn., and Washing- 
ton, D. C., need only to twirl a dial to connect 
their offices by direct circuit with the main 
telegraph offices at Boston, Mass., Chicago, 
Ill., Cleveland, Ohio, Baltimore, Md., and 
other leading cities. After dialing the num- 
ber of the desired city, the operator then 
sends the message by teletype so that it ar- 


Quick Changes Possible 
with New Drill Chuck 


SPEEDY changing of 
drills is made possible 
by a new chuck recent- 
ly introduced by a Chi- 
cago, Ill, tool manu- 
facturer. According to 
the maker, the chuck 
permits drills to be 
changed safely without 
stopping the machine, 
a slight upward move- 
ment of a knurled sleeve 
releasing the drill. Be- 
sides the time-saving 
feature, the manufac- 
turer says, the chuck 
reduces drill breakage. 


At the left, an operator is dialing a distant 
city before transmitting a message by teletype. 
Below, an engineer demonstrates the "brains" 
of the trunk-circuit, channel-switching system 


aris vii 
_ @ 1 | 


e — 
sear rer os 


rives at its destination in printed form, 
ready for delivery. Known as the “trunk- 
circuit, channel-switching”’ system, the new 
departure will increase the speed with which 
messages can be transmitted to distant 
cities. Previously, long-distance messages 
had to be relayed through operating centers, 
thus increasing the time required for trans- 
mission of telegrams. 


SOs esee, 
**Oeeeans 


Post Card Forms Frame 
for Your Own Snapshot 


POST 
which you can slip snapshots, are now avail- 


CARDS with compartments into 
able. Ends on the card fold back over the 
picture to protect it. When the card reaches 
its destination, these ends can be bent to 


turn the card into an easel frame. 
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Skyscraper Houses Six-Story Garage 


Not a fire call! Just an attendant hurrying ‘downstairs’ for a car parked in the skyscraper's garage 


XTENDING three stories below and three and steel, on two sides of the building, open 
stories above the street floor of a automatically as motorists drive up to 
giant skyscraper, an 800-car, air-conditioned them. Regulation fire-house poles make it 
garage at Rockefeller Center effectively unnecessary for attendants to walk down 
solves the car-parking problems for visitors stairs in parking or fetching cars. 
to mid-town New York. 
Spiral ramps allow the 
ears to be distributed 
juickly to the different 
levels, while powerful fans : , — 
continuously suck away Ee 
iir contaminated by the ‘ 


a 
car exhausts. Broad fold- —— ae EO —T | | 
ing entrance doors of glass_ | --_s m pen 
ok. .  e 


Driving on contact plates causes the doors to open automatically. 
Inside, spiral ramps connect the six completely air-conditioned 
floors. At left, water comes mixed with soap from the laundry hoses 
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Section of developed 
film above shows how 
electric arcs change 
in size. At right, a 
new film is being in- 
serted in the cylin- 
der. To do this, the 
operator gets in the 
camera case, which 
is its own darkroom 
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Electric arcs are photographed through 
the 1,000 openings in this drum, which 
revolves as fast as 7,200 times a second. 
Left, W. K. Rankin in front of the camera 


Camera Makes 
120,000 Shots 


in a Second 


HAT is the speediest camera in the world? 
pT precedente to General Electric experts, the 
title belongs to a new camera developed by W. K. 
Rankin, Philadelphia, Pa., engineer, that shoots 
pictures at the rate of 120,000 a 
second. Designed to photograph 
electric arcs so that their be- 
havior can be studied in circuit 
breakers and other electrical ap- 
paratus, the camera is cylindri- 
cal in shape and is surrounded 
by a steel case large enough for 
a man to work in, thereby pro- 
viding its own darkroom. Since 
it was found that conventional 
glass lenses caused distorting 
reflections of the camera’s sub- 
jects, the device substitutes a 
revolving drum pierced with 
1,000 tiny openings only one 
one-hundredth of an inch in di- 
ameter. Light passes through 
the pinholes of the drum as it is 
whirled 7,200 revolutions a min- 
ute during exposure of the film, 
which is held against the inside 
of the drum by centrifugal force. 
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Funnel Fits Upright 
on End of Barrel 


THERE’S no need to up-end 
heavy barrels, when a new type 
of funnel is used to replenish their 
contents. With its spout inserted 
in the bunghole, the funnel stands 
securely in place. Built-in brack- 
ets rest against the end of the 
barrel to support it, as shown in 
the illustration below. The wide 
mouth of the funnel avoids any 
likelihood of spilling the liquid. 





Chart Keeps Murder Record 


RESEMBLING an enlarged chart of a family tree, 
the novel panel shown in the background, above, has 
been helping Philadelphia detectives and prosecutors 
keep track of a sensational series of murder trials. 
The first line lists twenty victims allegedly poisoned 
for profit by an “arsenic ring.’”’ Names of defendants Brackets support the funnel so that the 
ind codefendants appear beneath. barrel need not be up-ended for filling 


effe llpe 4/ e 
Beautifies Bingo Beans as Business 


BY PAINTING Lima beans in 
fancy colors, Stanley Nowicki, of 
‘rand Rapids, Mich., has found a 
1lew and profitable occupation. 
lis customers are establishments 
hat conduct games of “Beano,” a 
astime resembling “Bingo” or 
tto, in which the dried beans 
are used as markers on numbered 
rds. They were uncolored until 
wicki introduced the idea of 
nting them to make them more 
(tractive. His raw material for 
ch batch is a 100-pound sack 
beans of the large California 
riety. These he divides into as 
iny piles as there are colors to 
used. Each pile gets a coat of 

e desired shade, applied with a 
ick-drying material that leaves eto, 
high gloss. Stanley Nowicki at work pie beans used in "Bingo" games 
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How Well Do You Get 


CHECK YOUR PERSONALITY 











HOW WELL ARE YOU ADJUSTED 
TO YOURSELF? 


Is it easy for you to introduce or be 


introduced to people? Yes No 


Do you find it hard to keep from being 
bossed by people? Yes No 


Do you usually get upset when things go 
wrong? Yes{ | No 


Do people seem to think you are depend- 
able ? Yes [| No 


Do members of the opposite sex seem to 
like you? Yes No 


Are you considered a failure in many of 
the things you do? Yes No 


Do you have to do what other people tell 
you to do most of the time? Yes [| No 


Do you feel that you are given enough 
liberty in doing what you want to do? 
Yes No 


Do the people at home make you feel that 
you are an important part of the family? 
Yes No 


] 
2 
3 
4 
5 
6 
7 
8 
9 


10 Have you found it difficult to make as 
many friends as you wish? 
Yes{| | No 


1] Do you feel that you fit well into the 
community in which you live? 
Yes[j No 


12 Do you tind many people inclined to say 
and do things that hurt your feelings? 
Yes | No 


13 Do you often feel that people do not ap- 

preciate you or treat you as they should? 
Yes] No 

14 Are you more restless than most peo- 

ple? Yes Not. 


15 Do you frequently find that you read sev- 
eral sentences without realizing what 
they are about? Yes{} No 








ECENTLY, three California edu- 
cators announced the perfec- 
tion of a scientific test which 

analyzes your personality and abil- 
ity to get along with the world just 
as the familiar intelligence test re- 
veals the quality of your mind. 
Three years of research and ex- 
periment went into their psycho- 
logical questionnaire. The scientists, 
Drs. Ernest W. Tiegs and Louis P. 
Thorpe, of the University of South- 
ern California, and Willis W. Clark 
Director of Administrative Research 
for Los Angeles County schools, 
worked out an original list of 1,000 
questions. Combining them in vari- 
ous ways, they tried them cut on 
800 high-school and junior-college 
students in and around Los Angeles. 
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Along with People? 


WITH THIS NOVEL TEST 


By means of such “previews,” the 
educators were able to eliminate 
jueries which were too obvious or for 
other reasons unsatisfactory. In the 
end they reduced their list to 180 
juestions. In this form, it has be- 
ome known to psychology as “The 
‘alifornia Test of Personality.” 

The thirty searching queries which 
ippear on these pages were selected 
y the scientists as a condensed test. 
sy answering the queries honestly, 
ou can make a scientific self-analy- 
is of your character and your abil- 
ty to get along in the world in which 
‘ou live. The questions at the left 
eveal your self-adjustment; those 
t the right your ability to get along 
vith others. When you have an- 
wered all, turn to page 238. 
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HOW WELL ARE YOU ADJUSTED 


2 
3 
4 
5 
6 
7 
8 
9 


—_t 8 
—_ CO 


12 
13 


14 


15 


TO OTHER PEOPLE? 


If you need something badly enough and 
cannot buy it, are there times when it is 
all right to take it? Yes—] No(] 


Should a person be courteous to disagree- 
able people? Yes(_) No(j 
Is it necessary to obey ‘“‘No Tresspassing”’ 
signs? Yes No(] 


Is it easy for you to talk with people as 


soon as you meet them? Yes [] No (J 


Do you frequently find it necessary to in- 
terrupt a conversation ? Yes[_] No] 
Do you have many friends rather than 
just a few? Yes {{] No] 


Do you have to talk about yourself and 
your abilities in order to get recognition ? 
Yes[] No{J 


Do you often have to fight or quarrel in 


order to get your rights? Yes [|| No [] 


Do the members of your family frequent- 
ly have good times together? 
Yes[{] No| 


Does some one at your home quarrel with 
you too much of the time? Yes{7] No (| 


Do you avoid inviting others to your 
home because it is not as nice as theirs ? 
Yes[] Nof 


Do you like to take care of your own or 
some neighbor’s pets? Yes] No 


Does it make you happy to know that 
your neighbors are getting along well? 
Yes?] No(] 


Are there people of certain races that 
one should not be expected to tolerate? 
Yes] NofJ] 


Are many of your neighbors the kind of 
people you dislike? Yes [7] No[] 
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A heavy gear housing equipped with the new clutch. At 
the right, above, note the tirelike tread and construction 


New Tirelike Clutch 
Works by Inflation 


RESEARCH at an Akron, Ohio, tire factory has 
resulted in the perfection of a radically new rub- 
ber clutch for Diesel and marine engines. Tire- 
like in shape and construction, the new clutch is 
operated by air pressure instead of the usual 
levers and springs. Air forced into the clutch in- 
flates the rubber doughnut and causes it to make 
perfect contact with the inside of a metal cylin- 
der which serves as the clutch plate. In recent 
tests, a towboat fitted with the new unit was - , dete of tha ce h 
the xe ‘ ; r £- : “Hee © ye 7 xterna etais oO e ciutc are snown 
changed rapidly from full speed ahead to full oon te aly ne Guat te ae Ge 
ber casing enters at the central shaft 





astern 1,400 times, with no appreciable wear. 


Clothespin Toymakers Come in Kit 


COLORED clothespins, providing the ingenious youngster 
with material for making a wide variety of toys, are now 
being sold in compact kits, containing either sixty-five or 
100 spring-type pins. The larger set also contains pulleys 

and wheels. Instructions are given for producing toy 
bridges, windmills, and other structures. No tools are 
required as the pins remain clamped in place. 





Dozens of toys like this can be made with the novel clothespin set 
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Canned, Frozen Sunlight 
Shipped by Airplane 


CANNED sunshine, absorbed by lumines- 

nt powder and flown from Florida with the 
powder frozen by liquid air to a temperature 
of 300 degrees below zero F., recently turned 
on lights in New York City. As the tube 
thawed out, the powder began to glow, re- 
leasing solar energy. Through a photo-elec- 
tric cell, this light turned on the electric cur- 
rent. Samuel G. Hibben, Westinghouse light- 
ing expert, conducted the demonstration. 


Shells Serve as Models 
for Fast War Planes 


PHOTOGRAPHING field-artillery shells in 
flight is a plan to be used by British aero- 
nautical experts in designing faster fighting 
and bombing planes. The pictures, made by 
fixed-focus cameras on artillery proving 
grounds, are expected to reveal stresses 
built up by air resistance around plane noses 
of various shapes, better than tests made 
with stationary models in wind tunnels. This tube contains “bottled sunlight" from Florida 


Phonograph and Loudspeakers 
Explain Brewery to Visitors 


WHEN a Milwaukee, Wis., brewing company found 
5,000 persons a week were visiting its plant, it replaced 
lectures by regular guides, who had difficulty making 
themselves heard above the noise of the machines, with 
talks reproduced by phonograph records and amplifiers. 
Now, the various steps in brewing are explained to 
visitors by loudspeakers scattered about the plant. 





dspeakers set into the wall of a 
A |\waukee brewery invite passers- 
to come in and inspect the plant 





e amplifiers inside, as at the 
it, sound off with a recorded 
when a guide presses a button 
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HOW SEARING FLAMES ARE HARNESSED 


IRST of its kind in the world, a “pocket 

powerhouse” of sensational new de- 

sign will soon be ready for emergency 

service in a bombproof tunnel at Neu- 
chatel, Switzerland. Its machinery, already 
completed and tested successfully, includes 
neither towering steam boilers nor other 
bulky accessories. Hence the whole instal- 
lation fits easily into a concrete chamber 
only sixty feet long, seventeen feet wide, 
and twenty-seven feet high. Yet it will gen- 
erate enough electricity to supply the whole 
city of 23,000 inhabitants with light and 
power, at a few minutes’ notice, in case the 
existing municipal power station should be 
put out of commission. 

This mighty midget among electric plants 
concerns not only the people of Neuchatel, 
but the whole world as well. The remark- 
able machine that drives its 5,300-horse- 
power generator looks and works like a 
steam turbine—but steam is not what pro- 
pels its whirling blades. Instead, it is a 
searing blast of gas from a roaring jet of 
ignited oil, hurled against the rotor at a 
temperature of 1,000 degrees. 

Here is the realization of many an in- 


ventor’s dream a 
By ALDEN P. 


practical high - pow - 


This “pocket power plant” was 
designed for a bombproof 
emergency generating unit 


ered gas turbine. Forward-looking engi- 
neers have long seen it coming. Now it takes 
its place, as a brand-new kind of prime 
mover, beside the steam engine and stean 
turbine, the gasoline motor, and the Diesel. 

Because of their compact size, gas tur- 
bines may well propel the narrow-hulled 
destroyers of the world’s navies, afd other 
speedy craft. On land, they may drive loco- 
motives that haul crack flyers. Besides 
generating electricity in power stations, gas 
turbines may be expected to displace other 
forms of power in certain industries, for 
which they are peculiarly well adapted. And 
these are only a few of the applications that 
coming years may find for them, according 
to the originators of the new design, the 
Brown Boveri firm of Baden, Switzerland, 
one of the world’s leading makers of power 
machinery. 

How a gas turbine works is illustrated in 
an accompanying drawing, where it is 
shown in use for generating electricity. It 
has three vital parts: a blower of special 
design, a combustion chamber, and the tur- 
bine proper. From the blower, compressed 
air under a pressure of thirty to fifty pounds 


to the square inch en- 
ARMAGNAC 


ters the combustion 
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New Era in Power 


TO TURN WHEELS 


'|HARNESSES SURPLUS POWER 


BLOWER 


SUPPLIES COMPRESSED AIR 
TO COMBUSTION CHAMBER 


GAS TURBINE 


WHIRLS UNDER IMPACT OF HOT, 
EXPANDING GAS 
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hamber, transforming the flaming spray of 
an oil burner into a seething inferno. Ex- 
panding vapors rush onward toward the gas 
rbine as they burn. Air from a secondary 
inlet brings them down to 1,000 degrees 
ahrenheit—considered, at present, the up- 
r safety limit of temperature. Now the 
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FUEL-OIL 

PUMP 
Typical gas-turbine in- 
stallation for | driving 
a generator, Engineers 
see vast possibilities 
for this compact, eco- 
nomical source of power 


BURNER IGNITES 
OLL~AIR MIXTURE 


scorching gases strike the blades of the 
multistage turbine, where the last ounce of 
energy is extracted from them before they 
escape through an exhaust port to the stack. 

Mounted on the same shaft as the turbine, 
the blower whirls with it, about three 
fourths of the turbine’s power going to op- 
erate the blower. The rest is useful power 
for driving the (Continued on page 236) 
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NING high 
ot the earth, 
out of range of 
effective anti- 

aircraft fire, planes of 
England’s Royal Air 
Force may soon trans- 
mit “televised” images 
of enemy positions to 
field headquarters. De- 
tails of a British patent 
issued to the country’s 
leading television firm, 
just before the outbreak of hostilities, reveal 
how territory over which a plane is flying will 
automatically be scanned to secure information 
of strategic value. 

Mounted over a window in the bottom of the 
fuselage, an aerial television camera with tele- 
scopic lenses operates continuously while the 
plane is in flight. As the craft soars past trench- 
es, gun emplacements, military roads, and am- 
munition dumps, the television ‘‘eye’”’ translates 
high lights and shadows into a string of elec- 
trical impulses, and a compact but powerful 
radio puts them on the air. 

Back at headquarters, the commanding offi- 
cer sits at the screen of his television receiver, 
intently watching the same panorama unroll. 
With the disclosure of each important objective, 
aides insert pins in a military map to show 
where artillery fire should be concentrated or 
bombing planes dispatched. 

Over reconnaissance by aerial photography, 
the new television system presents certain 
marked tactical advantages. No precious min- 
utes or hours are lost while the plane returns to 
its base, or while films are developed, during 
which time the battle scene may have under- 
gone important changes. Instead, shifts in the 
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disposition of fast motorized columns, 
and other events in the speeded-up 
tempo of modern warfare, are revealed 
at the very moment they take place. 

In addition, the television “eye’”’ will 
see through camouflage that effective- 
ly masks ground activities of the enemy 
in ordinary aerial photos. Wearing 
sprigs of foliage in their headgear, ad- 
vancing or retreating soldiers may be 
indistinguishable from the surround- 
ings in still pictures—but the telltale 
screen of the television receiver clear- 
ly reveals any moving object, making 
concealment doubly. difficult. Any 
scenes of special interest can be 
photographed on the receiver screen. 


LOOKING BEYOND THE LINES 


Officers at field headquarters look down 
on hostile positions and troop movements 
in television images radioed from a plane 


SYSTEM OF MILITARY RECONNAISSANCE PRESENTS 
COMMANDERS WITH AN ACTUAL PICTURE OF CONDITIONS 
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Division of nine U. S. Army planes flying in formation. This flight pattern, which is called "echelon 
of echelons," is one of the many complicated groupings used in modern sky fighting by massed planes 


/ ITH aerial armadas battling in 
j European skies, one of the most 
’ dramatic developments of the war 
has been the rise of the massed air attack. 
The picturesque ace of yesterday is largely 
a thing of the past. Single-handed battles 
aloft have been replaced by the clash of 
massed engines of destruction, compact, 
highly-trained groups which act as units. 
War birds who handle the controls in 
such close-formation flights, are trained like 
gridivon stars. Basic maneuvers, like the 
plays of a football team, are practiced hun- 
dreds and thousands of times. Groundwork, 
comparable to the “skull practice” of col- 
lege players, forms part of the 
day’s activity for the airmen. 
And, day after day, during the 
training period, they engage in 
“signal practice” in the sky, the 
ships maneuvering and _ shift- 
ing places at the leader’s com- 
mand. As a result, when fight- 
ing ships head out over enemy 
lines for a mass attack, every 
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pilot is letter-perfect in the part he is to 
play. 

In step with this new development, flyers 
of the U. S. Army and Navy are receiving 
intensive training in formation flying. An 
innovation in the work has just been intro- 
duced at the Navy air base at Floyd Ben- 
nett Field. This is the use of model air- 
planes to supplement drawings and sketches. 

Squatting in a circle around Lieutenant- 
Commander D. F. Smith, the officer who 
originated the new departure in teaching, 
the pilots watch him shift the model planes 
about to form V’s and angles and straight 
lines, each representing a basic formation 

for wartime flying. As each 
shift in position occurs, Com- 
mander Smith explains to the 
individual pilots the correct 
handling of their machines. 
Thus the war flyers are able to 
visualize the maneuvers as a 
whole, as well as to see the 
path their particular’ ships 
should follow. 
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As mass fighting has increased in com- 
plexity, larger and larger formations have 
become a feature of war flying. The origi- 
nal, and smallest, unit in formation sky 
fighting is the “section.” It consists of three 
planes. When two or three sections are op- 
erating as a unit, they are known as a 
“division.” The air “squadron” contains 
two or more divisions. A ‘“wing”’ is formed 
of two or more squadrons, while the largest 
present-day unit is the “group.” It consists 
of four squadrons, flying under an air-group 
commander, and contains at least ninety- 
six fighting planes. Both naval and land 
pilots follow essentially the same technique 
in formation flying. 

At Floyd Bennett Field, during his in- 
struction with model ships, Commander 
Smith uses six miniature machines, repre- 
senting two sections. Over and over again, 
he moves them into a half-dozen basic 
formations. Later, when the Navy airmen 


take off for aerial signal practice, they 
guide their full-size ships in the same ma- 
neuvers. 

The original formation position, the “‘sec- 
tion V,” is taught first. The leader, or No. 1 
plane, forms the point of the V with the 
two “wing men” flying behind and to either 
side. The trailing plane at the left of the 
leader is known as No. 2; that at the right, 
No. 3. When two such V’s are flying side 
by side, the formation is called a “line of 
sections.”’ If one of the V’s drops back to a 
position behind, above, and to one side of 
the other, the formation is known to war 
birds as an “echelon of section V’s.” 

The term for a formation in which the 
six planes of the division assume the posi- 
tion of two stairways slanting in opposite 
directions away from a central line is “op- 
posite echelons.” If the two ‘‘stairways” are 
parallel, the formation is called a “left 
echelon” or a “right echelon,”’ according to 
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"Skull practice" on the 
ground: Lieutenant- 
Commander D. F. Smith 
demonstrating a bomb- 
ing formation at Floyd 
Bennett Field air base 











= 


in 
Three Navy planes flying in the 
elementary section V" formation. 
At a signal from the leader, in 
circle, the trailing planes pull 
up abreast for "line formation” 


which direction the stagger takes place. If 
all six planes form one angling line, each 
of the rear five being behind, above and to 
the same side of the plane ahead, the forma- 
tion is called an “echelon of echelons.” Fi- 
nally, there is the straight-line, wing-to- 
wing position, or “line formation.” 

During signal practice in the air, the 
leader indicates changes in formation, in 
many instances, by holding out his arm. 
Straight out, parallel with the wings, it 
signals a line formation. Held vertically 
overhead, it means the echelon formation. 
Held dgwn outside the cockpit, it indicates 
a return to the familiar V formation. Radio, 
in addition to manual signals, also plays an 
important part in directing large groups of 
planes in wartime attack and defense ma- 
neuvers. 

For bombing flights, a variation of the 
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familiar V formation has been 
developed to provide maxi- 
mum protection against at- 
tackers. Five big machines 
form a V while the sixth flies 
between the two last planes and in line 
with the leader. Such a formation, in the 
first place, enables the machines to drop a 
salvo of bombs on a concentrated area and 
thus inflict a maximum of damage. Again, 
the huge and relatively slow machines have 
little chance to outmaneuver the sky hor- 
nets of enemy pursuit squadrons. Their 
greatest chance of safety in the event of an 
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attack is to fly in a compact group so they 
can bring a concentrated blast of gunfire 
on.the attacking planes. 

Naval pilots, particularly in sea work, 
find added safety in numbers. The fact that 
the smallest unit contains three machines 
is a factor in rescuing pilots out of sight 
of land. If one of the three planes is forced 
down, one of the remaining ones can stand 
by while the third races to the nearest ship 
or land base for help. 

Ever since the closing days of the World 
War, the importance of formation flying 


has been given major consideration by Air 


Raising his arm vertically overs 
head, the leader signals for a 
more complicated shift into the 
"echelon" formation seen below 


When the leader's 
arm drops outside of 
his cockpit, the planes 
swing back into the 
"section V."' Dotted 
lines show maneuvers 
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Corps officers. Early aces—like Rene 
Fonck, who shot down seventy-five enemy 
planes, and Georges Guynemer, with fifty- 
three victories to his credit—were lone 
eagles who achieved their triumphs in sin- 
gle combat. As the war progressed, and the 
airplane developed as a fighting tool, how- 
ever, massed formations began to appear. 
Early in 1916, the “flying circus,” led by 
Baron von Richtofen, started to set the 
pace on the Western Front. After the 
death of “The Red Knight,” others carried 
on the idea of formation flying, notably 
Capt. Eddie Rickenbacker, leading Ameri- 
can ace and commander 
of the 94th Pursuit 
Squadron. The war ended 
with the military value 
of massed air fighting 
soundly established. 
How effective’ will 
bombing armadas be in 
the present conflict ? Will 
they overturn naval 
strength? Will they blast 
openings through the 
modern Chinese Walls 
of fortification ? 





Orchard 


on One 


TAKE YOUR 


PICK 


of apples, and it probably 
grows on this tree. Some 


144 grafts have 


been 


made on it by its owner, 


Major F. A. Good, 


left. 


At right is a recent graft 


HIRTEEN years ago, in 1926, Major 

Frank A. Good, instructor in agricul- 

ture at the Provincial Normal School, 
Fredericton, N. B., set out to produce a 
“one-tree orchard” as a living monument to 
the apple-growing industry of the province. 
He determined to graft every apple grown 
Brunswick on the branches of one 
sturdy wild-apple tree, 
which had grown from seed, he made sev- 
enteen grafts the first season. By the fall 
of 1930, the tree was bearing thirty-five 
different kinds of apples. Three years later, 
it produced fifty varieties. Each year since, 
Major Good has added more scions. Today, 


in New 
tree Choosing a 


his remarkable orchard on one tree repre- 
sents 144 grafts and virtually every apple 
ever grown within the boundaries of New 
Brunswick can be found among the vari 
colored and many-flavored fruit which its 
branches produce each auf 1mn. The work of 
grafting has been made more difficult by the 
severe winters of the region, when the ther 
mometer often drops to forty and fifty de 
grees below zero. Among the familiar apple 
produced by the unique tree are Ben Davis, 
yellow transparent, northern spy, and Rome 
beauty. Some years, as many as four bar- 
ff perfect apples are harvested fron 
concentrated orchard. 


rels 
Major Good's 
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Out of the televised scene himself, the engineer can keep the mike always near the sound source 


back of a television 
engineer, an overhead boom of light- 
weight metal tubing carries a microphone 
that picks up the sound accompaniment for 
British television programs. In the example 
ustrated above, the “walking mike” is 


pg PPED to the 


witch on the megaphone is pressed to fire the starting gun 
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bringing listeners an assorted selection of 
bleats from a sheep-shearing center. Ear- 
phones help the operator find the best 
position. Beside him, a television camera 
on a rolling truck is putting the actual scene 
on the air. 


Megaphone Switch 
Fires Starting Gun 


AN IMPROVED starting device for 
foot races, invented by a British 
scientist, has proved successful in 
recent tryouts. After giving the 
preliminary commands through 
his megaphone, the starter flips 
an electric switch attached to its 
handle. A battery fires the start- 
ing gun, mounted in a box on a 
standard. The invention complies 
with international sporting rules 
that the starting official must 
have the runners under his eye, 
and that the gun must be in a pre- 
scribed position relative to the 
runners. In the photograph at 
left, the box holding the gun is 
opened to show its mechanism. 
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Lightweight Ear Guards 
Protect Factory Workers 


EARS as well as eyes are protected from 
flying bits of metal, wood chips, dust, and 
other factory hazards endangering work- 
men, by the combined safety goggles and 
ear muffs shown in the illustration. Con- 
ventional safety 
goggles are fit- 
ted with the 
muffs, which 
weigh only two 
ounces and are 
held snugly in 
place by a 
springy steel 
head band. A 
fine metalscreen 
in each earopen- 
ing allows sound 
to enter but bars 
small flying ob- 
jects. 


\’ 
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Fire Engine Makes a 
Transcontinental Trip 


WHAT is believed to be the longest single 
run ever attempted by a vehicle of its type 
was made recently by the fire engine shown 
in the photograph above, which set out 
from New York City for a 4,000-mile tour 
of the United States from coast to coast. 


New Loader Speeds Rail-Truck Service 


TO SPEED UP freight service, a new sys- 
tem employs automatic loading mechanisms 
that can transfer loaded, half-carload 
freight containers between a special motor 
truck and a railroad flat car, within ninety 


i” 


seconds. When a freight train arrives at its 
destination, a truck is brought alongside a 
flat car, a push button is pressed, and a 
twenty-ton container is automatically trans- 
ferred to the truck for door delivery. 


Special machinery slides the huge tank from the flat car to the truck trailer for speedy delivery 
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"IF MY doll could only walk, Mother, she 

would be almost alive.” So Mrs. Edel 
Torngren, of Grand Rapids, Mich., set out 
to make her daughter's wish come true. She 
succeeded so well that her invention of a 


“walking doll,’’ on which patent rights have 
been granted her, may find the eye of a toy 
manufacturer and make her rich. 

First in Copenhagen, Denmark, and then 
in this country, Mrs. Torngren had repaired 
@iildren’s dolls for years—so her husband, 
Hans, and her three children were confident 
she could teach one to walk. With them, she 
laughed and joked about her first crude 
model, cut from a yardstick—the “stick- 
bug,”’ she called it—that embodied her idea. 
In her spare time, she perfected the design. 

The result is a charming little doll that 
toddles gracefully along a table top or floor, 
when guided by a childish hand. As one leg 
goes backward, the other steps forward, 
propelled by levers and a loop of intercon- 
necting cord. But dolls, like real people, 
must sometimes sit down. So gentle pres- 
sure operates an ingenious release for the 
walking mechanism, and both legs come 
forward in a sitting posture. Moreover, the 
doll can either stand or sit by itself. Among 
the thousands she has handled, Mrs. Torn- 
gren has never seen another doll of the 
“hard-bodied” kind so self-reliant. 
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Mrs. Edel Torngren 
exhibits the yardstick 
model with which she 
worked out the idea of 
the walking doll above 


When one foot is pusb24 backward, the other 
moves forward. To allow the doll to sit down, 
the walking mechanism can be released easily 
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SED Sho 
H. S. Holshue at work in the remar 


Grocer Builds 
Toy Village of 
Orange Crates 


H. S. HOLSHUE, of 
Copley, Ohio, never lets 
the fact that he has 
been crippled since boy- 
hood interfere’ with 
either business or pleas- 
ure. He has built up 
one of the most com- 
plete grocery stores in 
the state, and during 
his spare time he ma- 
neuvers around in his 
wheel chair adding new 
buildings to the sev- 
enty or more that com- 
prise his remarkable 
midget village, made 
entirely from empty 
orange crates, apple 
boxes, and other food 


kable village he built in his back yard containers. 


“Crime Map. Keeps Police Head Posted 


HEN Joseph F. Timilty, po- 

lice commissioner of Boston, 
Mass., arrives at his office each 
morning, he need not pore through 
written files to find what has hap- 
pened during the night. Instead, 
lamps glow upon a large-scale map 
of Boston and its environs, to show 
the location of crimes, accidents, 
and police officers at a glance. The 
lights are controlled by punched 
cards prepared by Oscar Ely, the 
ingenious patrolman who devised 
the illuminated “scoreboard” and 
convinced superiors of its value. 
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A glance each morning at the tiny lights 
onthe map informs Police Commissioner 
Timilty of Boston where crimes and ac- 
cidents have occurred during the previ- 
ous night. At left is Patrolman Ely, in- 
ventor of the map, at its control board 
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Polar Painter Brushes Up on Science 


ONE of the 160 intrepid ex- Pig” 
plorers who will make up the accer- 
party led by Admiral Rich- 
ird E. Byrd on a new expedi- 
tion to the South Pole to 
stake out American claims 
to Antarctic territory(P.S.M., 
Nov. ’39, p. 63), is a land- 
scape painter, Leland Curtis, 
of Los Angeles, Calif., who 
will supplement the work of 
photographers in depicting 
the terrain of America’s new- 
est frontier. In preparation 
for the task, Curtis has en- 
gaged in extensive labora- 
tory research work, to deter- 
mine the effects of zero and 
sub-zero temperatures on oil 
paintings. The young explor- 
er-artist is shown in his labo- 
ratory at the right. 


Aids in Transplanting Trees 


For transplanting orange trees, Ernie Thompson, of 


Strathmore, Calif., constructed the novel homemade 
tree mover pictured below. Suspended from a metal 
frame mounted on three rubber-tired wheels, split 
halves of an old steel oil drum are lowered on chains, 
placed around the exposed earth and roots surrounding 
i tree, and clamped together. Turning a crank on the 
frame lifts the tree for towing to a new location. 


Two halves of an 
oil drum grasp 
earth around the 
roots; winch then 
picks up the tree 
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Robert Vincent, right, and 
his assistant, William Sa- 
vory, re-recording one of 
the “voices of the past" 
in his unique collection 


ss Vorces 


FORM ODD COLLECTION 


ALVAGED from dusty 
attics and cluttered base- 
ments, more than half 
a thousand old-time phono- 
graph records form the 
unique ‘‘voices of the past” 
collection of Robert Vincent, 
of New York City. William 
E. Gladstone, English premier under Queen Victoria; 
P. T. Barnum, the great American showman; Henry 
M. Stanley, the explorer who found Livingstone; Rob- 
ert E. Peary, discoverer of the North Pole; Thomas A. 
Edison, Theodore Roosevelt, and a host of other noted 
persons speak out of the past through Vincent’s fasci- 
nating and historically invaluable file of old records. 
As he plays them, you hear 
General John J. Pershing make 
an address to the American peo- 
ple from the battlefields of Here Vincent dis- 
France; you hear the American plays a case of the 
statesman, William Jennings old-time cylinders 
Bryan, give his celebrated “Cross that preserve the 
of Gold” speech; you hear Flo- voices of the great 
rence Nightingale, patron saint 
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By EDWIN TEALE 


f nursing, bid farewell to her com- 


rades of the Crimean War; you hear First 


the first telephone conversation be- 
ween New York City and Washing- 
ton, D. C. 

Every president of the United 
States since Grover Cleveland is 
represented among the records of 
Vincent’s collection. Rudolph Valen- 
tino, the movie idol; Sarah Bern- 
hardt, the French actress; A. Conan 
Doyle, creator of Sherlock Holmes; 
Count Leo Tolstoy, the Russian 
writer; Emperor Franz Josef of 
Austria; General Nelson A. Miles, 
the Indian fighter, are also on the 
ist. The voice of every member of 
Franklin D. Roosevelt's present cab- 
net has been recorded for posterity. 

Vincent was only twelve years old 
vhen he obtained the first record 
f his collection. Theodore Roose- 
elt, unable to address a boy’s club Vincent 

id organized near Oyster Bay, N. Y., re- 
orded his speech on a phonograph record 
ind sent it in his place. That historical cyl- 
nder, said to be the only authentic exist- 
ng record of Roosevelt’s voice, is the No. 

item of Vincent’s “library of voices.”’ 

Working like a detective, Vincent spends 
is spare time tracking down forgotten 
phonograph records. These antiques in wax 
lave come from Europe as well as from 

irious parts of the United States. Almost 
every week, the collector adds some new 
treasure to his ever-expanding library. 


E:am‘aing an old cylinder to determine its 
condition before re-recording. At right, a 
cracked record bound tightly with fine wire 
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item in the 
collection was this 
record of a speech 
by Theodore Roose- 
velt to a boys’ club 


With the aid of an assistant, Vincent re- 
records the voices of the past on modern, 
permanent disks. Special problems, often- 
times, arise in connection with this work. 
The grooves on the different cylinder rec- 
ords vary and special sapphire needles, 
some 4/1,000 of an inch in diameter and 
others only 4/10,000 of an inch in diameter, 
have to be made for the re-recording. Some- 
times the ancient records come in warped 
by heat, pitted by oxidation, nibbled by 
rats or mice, cracked from ill usage. Then, 
various tricks have to be resorted to to get 
the best reproduction of the ‘ghost’ voices 

on them. 

When a record is cracked, fine wire 
or silk is wound tightly around the 
ends to hold it solid. If mold or oxida- 
tion has pitted the surface of a cylin- 
der, mineral oil is rubbed in the 
depression to permit the needle to 
slide over without scratching. When 
a record is warped or “egg-shaped”’ 
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instead of round, the re-recording is done 
at one quarter normal speed to eliminate 
distortion. Speed is also varied to make 
the voice deeper or higher. 

One record that brought manifold dif- 
ficulties was an ancient “‘sleeve’’ cylinder 
made by the American humorist, Arte- 
mus Ward. The early wax records, like 
those on modern dictating machines, 
could be shaved off and used for other 
recordings. At first, they had to be re- 
turned to the Edison laboratories to have 
this done. An innovation which elimi- 
nated this trouble was a celluloid sleeve 
which could be put on over the cylinder, 
and on which an additional recording 
could be made. However, the innovation 
brought troubles of its own. The cellu- 
loid grew brittle and cracked and de- 
teriorated with age. Vincent and his 
assistant, William Savory, worked for 
days before they licked the problems of 
re-recording from the half-century-old 
“sleeve”? on a modern disk. 

At present, Vincent is recording direct- 
ly the voices of some of the celebrated 
people of today. The latest record of the 
sort is one of Dan Beard at the age of 
eighty-nine telling of the founding of the 
Boy Scouts of America. 


Savory applies mineral oil to a spot eaten out of an 
old record by oxidation. The oil allows the needle to 
pass over the depression with a minimum of scratching 


Probably the most unusual record of his- 
torical interest in his collection is one that 
reproduces the call of the very bugle which 
sounded the charge of the Light Brigade at 
Balaklava, in the Crimean War. The record 
was made by Kenneth Landfrey, the trum- 
peter who sounded the charge made famous 
by Tennyson’s poem. The same bugle had 


Vincent's re-recording apparatus in operation. "Ghost'’ voices on 
the historic cylinders are transferred to modern, permanent disks 
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also been used by Wellington’s army at the 
Battle of Waterloo. 

One windfall, which has given Vincent 
some of the best of his old-time records, 
came as the result of a ‘“phonogram,” a let- 
ter dictated on a phonograph record, which 
Edison sent to his London agent, Col. George 
EK. Gouraud. The _ inventor 
asked his assistant to record 
the voices of several of the 
great men of the time. The re- 
sulting records, found among 
historical relics at the Edison 
works, have given Vincent the 
voices of Gladstone, Barnum, 
Florence Nightingale, and 
others. 

Years before Vincent was 
born, Thomas A. Edison was 
asked by the editor of the 
North American Review to 
write an article giving his con- 
ception of the value of his lat- 
est invention, the phonograph. 
The article, which appeared in 
1878, said in part: “It will 
henceforth be possible to pre- 
serve for future generations, 
the voices as well as the words 
of our Washingtons, our Lin- 
colns, and our Gladstones.”’ His 
prediction is becoming reality 
in Vincent’s collection. 
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Camera Fan Gets Long-Distance Shot 
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Top of a 750-foot mast, magnified 
250 times the camera's normal 
view by the set-up at the left 


LTHOUGH few persons have ever hada _ four-inch astronomical refractor telescope 
A close-up view of the top of the 710-_ fitted with a high-power eyepiece to give a 
foot antenna tower of radio station KDKA, magnification of 250. Aiming the telescope 
Pittsburgh, Pa., Byron McGill, National at the top of the antenna tower with the aid 
Broadcasting Company official, can show of a smaller glass, he snapped the picture 
you exactly what it looks like. An amateur’ reproduced above, plainly showing the air 
photographer, McGill hooked a camera to a ___ beacon and lightning rod that cap the mast. 


Through the two-way 
mike and speaker, the 
dock dispatcher and 
incoming-barge cap- 
tains can converse to 


speed barge landings 


Dock-To-Boat Communicator 
Speeds Landing of Barges 


\IOUNTED on a post near the water’s edge at 
Hudson River docks of an oil company in 
iny, N. Y., a loudspeaker facilitates two- 
’ communication between captains of in- 
ing oil barges and the dispatcher in the 
< office. The unit serves as both a loud- 
iker and a microphone, picking up the cap- 
1's words and returning the dispatcher’s. 
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Chickens Tattooed To Foil Thieves 


. er Ge numbers on the wings of 
poultry has proved a valuable aid to 
farmers in eastern states, as a means of 
foiling chicken thieves. By means of 
punches composed of sharp needles ar- 
ranged to form the numbers, indelible ink 


Take This Puzzle Apart, 
and You Get a Penny 


A PUZZLE with a cash reward is an inno- 
vation in entertainment devices. The puzzle 
is formed of ten pieces of wood—four pieces 
with square corners, two crossbars, and 
four round pegs. A hole drilled into one of 
the corner pieces permits the person work- 
ing the puzzle to see a shiny new penny in- 
side. If he can separate the ten pieces of 
wood, he gets the penny. No forcing is said 
to be necessary to take the puzzle apart 
and claim the reward. 
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Tattooing the owner's number on a chicken’'s 
wing. A close-up of the operation is seen 
at the left. A reflector sign warns night 
prowlers that poultry has been registered 


is inserted in the webbing of the wing 

back of the bone, making a perma- 

nent mark. Each farmer registers his 

individual number with the state po- 

lice. In the event of theft, the number 
is reported and a watch is kept at pro- 
duce markets for the stolen birds. Signs, 
equipped with reflectors so they can be seen 
at night, are posted in front of each farm 
using the protective method, warning that 
the chickens are tattooed. 


Seen through a hole in one of the pieces of wood, 
a penny offers a reward for taking this puzzle apart 
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Stamp Fans Get 
Sea-Bottom 
Post Office 


MAIL your letters from the 
bottom of the sea. That is the 
interesting possibility offered 
by the recent establishment of 
an underwater post office set 
up in the photosphere in which 
the veteran explorer John E. 
Williamson is making studies 
of underwater life near 
Nassau, in the Bahama 
Islands. On the first day 
of mail service, the un- 
derwater post office was 
swamped with letters 
from stamp _ collectors, 
and clerks worked far in- 
to the night carrying 
sacks of mail down into 
the metal sphere, post- 
marking them in the sub- 
marine office, and cart- 
ing them up to the sur- 
face again for dispatch 
Mail entering the post office, to their destination. 
and one of its cancellations 


Practice Board for Table-Tennis Players 


TABLE-TEN NIS enthusiasts now can prac-_ tabl>. Balls hitting it rebound back into the 
and polish up their strokes with an in-_ practicer’s court, as shown below. When 
geniously simple mechanical opponent in- properly adjusted, the inventor claims, the 
ted by Harold W. Frost, of Worcester, device will return the ball within bounds 
Mass. The device, made of boards hinged no matter at what angle it is hit. By chang- 
ether so that they can be adjusted to ing the angle of the boards, the player may 
erent angles, is set up on one side of the set the device to return any type stroke. 


How the boards are 
adjusted to receive 
and return table- 
tennis practice shots 


ln ah a 


rea 


tual use, the unit is easy 
t up, thumb screws being 
ded to fasten the plywood 
ces in place at any angle 
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Hospital Infants Get Own “Apartments 


In the air-conditioned nursery of a 
Portland, Ore., hospital, each baby 
has private quarters, as at the left 


At feeding time, babies are brought 
to the mothers in stainless-steel trays 


URROUNDED by transparent walls of unbreak- 
S able plastic composition, new-born babies in the 
Sanitarium Hospital, Portland, Ore., live in tiny indi- é 
vidual apartments where the air is completely ' Bo 
changed every three minutes, and the temperature is 
maintained constantly at seventy-four degrees F. 
Proud fathers may view their offspring through 
plate-glass windows, and may even coo parental baby 7 FRO 
talk to them by means of a loudspeaker system. MONT 
F, Ba 
Ehing 
Vacuum-Cleaner Attachment = § »owe: 
below 
Recovers Scrap Metal Ehing 
teen f 
BY THE use of a small trap attachment, port- ten-in 
able vacuum cleaners can be used for cleaning ised 1 
out shelves and compartments containing nuts, hogan 
screws, and other small parts, in a machine shop Christ 
or factory. With the attachment, dust and dirt mater 
are sucked into the cleaner’s dust bag, while any utbo: 
metal objects drawn into the cleaning nozzle are craft 
caught in the trap where they can be recovered. Stat 


Toy Bank Records Deposits 


WHEN a coin is 

dropped into the slot of 

a new toy savings bank, 

an inked rubber stamp 

moves into place over a 

special deposit book in- 

serted through the front 

of the metal box. Push- 

ing a lever’ presses 

down the rubber stamp 

to record the amount of 

the deposit in the book. 

By providing a visible 

Note circular trap where any metal scraps record, the bank is said 
picked up are kept from reaching the fan to encourage saving. 
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bia Foot Cornstalk Cutter 
: Leaves the Hands Free 


HARVESTING field corn or sugar cane is 
simplified by a novel cutter invented by 
F. W. Tappen, of Burzaco, Argentina. Bolt- 
ed to a shoe, the tool is made of steel in the 
shape of a Y, with the inside edges sharp- 
ened. As the harvester walks along a row, 
he kicks at the base of each stalk, slicing it 
off cleanly. Both hands are thus left free for 
piling the stalks. 


Plane Fire Extinguisher 
Works Automatically 


AUTOMATIC fire extinguishers, which oper- 
ate instantaneously in the event of a crash, 
are being installed in all British military 
airplanes. A suspended weight reacts to any 
abnormal shock, releasing a stream of fire- 

A kick cuts the stalk. Inset shows the novel tool quenching methyl bromide gas. 


Boy Builders Plan Long Trip 
in P.S.M. Cabin Cruiser 


FROM plans published in POPULAR SCIENCE 
MONTHLY, three Buffalo, N. Y., youths, Clifford 
F, Baker, Jr., 16, C. Morgan Epes, 16, and John 
Ehinger, Jr., 15, constructed the trim outboard- 
powered motor boat pictured in the photographs 
bellow and at the right. Constructed in the 
Ehinger family garage, the craft measures seven- 
teen feet in length, six feet in width, and has a 
en-inch draft. Resinous plywood was the wood 
ised for the hull, which was trimmed with ma- 
hogany and finally painted green and white. 
Christened Sea Wolf, the boat cost about $150 for 
materials and is powered by 2 sixteen-horsepower 
utboard motor. Soon the trio hope to pilot their 
raft to New York City, by way of the New York 
State Barge Canal and the Hudson River. 














C ifford F. Baker, Jr., John Ehinger, Jr., and C. Morgan Epes in their seventeen-foot cabin cruiser 
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Collectors Go for Airline Labels 


IRLINE luggage labels, 
similar to the stickers 
placed on passengers’ 

baggage by steamship com- 
panies, have been added to 
the long list of things collected 
by hobbyists. Already there 
are said to be 10,000 enthusi- 
asts who boast valuable col- 
lections, several of them con- 
taining more than 1,000 items. 
One of the great fascinations 
of the new hobby is the fact 
that some sudden turn of 
events may give a common- 
place label unexpected value. 
For example, when the dirigi- 
ble Hindenburg burned at 
Lakehurst, N.J., in 1937, its 
luggage-label price skyrock- 
eted overnight. Again, with 
the dismemberment of Czecho- 
slovakia, the value of the pic- 
turesque label of the Czecho- 
slovak State Airlines shown 
above at the right zoomed to 
about twenty dollars. Already 
dealers in many cities are sup- 
plying assorted collections for 
beginners, and catalogs like 
those issued for stamp col- 
lectors have appeared. Experts 
now estimate the number of 
label issues at 2,000. 
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Airline labels are collected 
like postage stamps. Below 
are examples of the colcrful 
trophies of this novel hobby 
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Ski-Equipped Stretchers 


Used by Alpine Troops 


ACROSS snow-covered stretches of the up- 


per Alps, Italian troops recently demon- 
strated the latest equipment for fighting on 
high-altitude battlefields. One of the inno- 
vations which was given a tryout by the 
mountain fighters was a stretcher on skis. 
Mounted on the stretcher sled through a 
ystem of pivoted levers like the pantograph 
n an electric locomotive, the ski runners 
1.utomatically adjust themselves either up or 
lown to suit the terrain. Such outfits enable 
ounded men to be transported swiftly down 
the slopes to base hospitals for treatment. 
Snowshoes and skis form part of the regular 
juipment of these Alpine troops. 


While resembling the wooden 
hinese-cross puzzles, it is 
f metal and harder to solve 
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Lowering a "wounded" soldier gently. Note how 


the ski legs adjust for crossing the side of a slope 


Chinese-Cross Puzzle 
Puzzles Crack Puzzlers 


EXPERT puzzlers have been baffled by 
the complicated interlocking puzzle de- 
vised by Wilfred Hallock, of Hunting- 
ton Station, N. Y. Suggesting in its 
Shape the familiar wooden Chinese- 
cross puzzle, Hallock’s mechanical teas- 
er is formed of pieces of brass. Ordinary 
puzzles of the kind have only six pieces, 
while MHallock’s puzzle consists of 
eighteen sections. 





Night Prospecting... 


A NEW HOBBY 4 Ks AMATEUR MINERALOGISTS 


* FS 
Hunting for fluorescent minerals with a home- 
made ultra-violet torch. Left, rigging up 
equipment for night prospecting in the field 


By STERLING GLEASON 


QUATTING in the darkness at 
the edge of an unfinished high- 

way in New Jersey, a lone man 
humped over a gravel pile left by 
the road builders. In his hand he 
held a long-barreled, nickel-plated 
flash light, and though its dim, 
purple beam was virtually invis- 
ible, he was flashing it methodical- 
ly, back and forth, over the 
heaped-up rocks. 

Suddenly a brilliant sparkle of 
green leaped from among the rub- 
ble. Picking up a small fragment 
of rock, the man held it directly 
under the torch and saw it glow 
like an emerald with blazing in- 
ternal fires. It was a calcite crys- 

Atal, one of nearly 100 kinds of rock 
possessing the strange property of 
“fluorescing,” or glowing under 
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e rays of ultra-violet light. 
Night prospecting, a new hob- 
that is gaining widespread 
popularity, has brought interest- 
ing mineral discoveries to light. 
Some of them prove valuable as 
collectors’ rarities, others are 
iy ore sought by prospectors 
r commercial purposes. One 
in, a technically trained spe- 
ilist, has already spent many 
nths combing the California 
esert for the telltale glow that 
ll reveal outcroppings of 
scheelite, ore from which tung- 
sten is extracted. Working only 
night, he moves rapidly over 
the ground, letting his high- 
powered mercury-vapor lamp 
shine ahead of him as he walks. 
Now and then a false glow de- 
ceives him, as the torch shines 
n a tooth or the whitened bones 
a desert animal. Occasionally the glow 
suddenly scuttles off at his approach, for 
scorpions, too, are fluorescent. But more 
than once the invisible ultra-violet rays have 
suddenly flared back in a brilliant blue blaze 
is they revealed a deposit of valuable ore 
1iong the barren rocks. 
Fluorescence is caused by a mineral’s 
ility to slow down the ultrafast, “black 
light” vibrations to the speed of visible-color 
light. Today the list of known fluorescent 
nerals is steadily growing with the de- 
velopment of inexpensive black-light torches 
hich the amateur prospector can afford. 
hese devices range from clusters of fifty- 
nt argon glow bulbs to factory- 
It, mercury-vapor lamps costing 
rty dollars or more. 
‘or a small investment you can 
y buy a length of small-diameter 
ing which comes pumped full of 
rgon gas. Bend the tubing back 
forth to form a compact mass, 
k it with a shiny reflector, and 
a filter glass to mask out all 
the “black light.’’ Connect it to 
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An amateur mineralogist with his specimen cabinets and black- 
light museum. Fifty-cent argon bulbs supply ultra-violet light 


a Ford spark coil powered by dry cells and 
you have a good “cold quartz” lamp rich in 
ultra-violet rays. Or send high voltage from 
a spark coil or transformer crackling across 
a gap made of two nails spaced a fraction of 
an inch apart, and add a filter to absorb all 
visible light. Still simpler, mask an ordi- 
nary five-cell flash light such as hunters use, 
by replacing the lens with a circle cut from 
a deep-violet filter glass, costing a couple of 
dollars at optical supply houses. Now all you 
need is a dark night and a rock pile, for 
fluorescent minerals, though not plentiful, 
are found in nearly every state in the union. 
tock piles, gravel banks, quarries, stream 





Black-light torch made of a photo- 
flood bulb behind a glass filter. 
Left, "night prospecting’ by daylight 
with a viewing box. Filter glass in 
top admits only ultra-violet light 





beds, and lake shores are likely spots, al- 
though your own back yard may contain 
many things that respond to black light. 
Not all black-light prospecting is done at 
night, however. Some amateurs rig up a 
darkened viewing box by cutting a hole in 
the top of an old box, taping a square filter 
glass over the opening to admit only ultra- 
violet rays, and using the opened flaps as a 
peephole through which they view the min- 
erals to test them for fluorescence. Thus 
some of them are building up collections of 
minerals endowed with dramatic properties. 


ROBABLY few collectors’ items so lend 
gommnereni to judicious showmanship as 
the fluorescent minerals. In one amateur’s 
home museum, specimens are mounted on 
black velvet in a cabinet equipped with a 
two-way switch. Under ordinary electric 
light the minerals are chunks of drab, ordi- 
nary-looking rock; but as he switches over 
to the ultra-violet lamp, the darkened cabi- 
net suddenly seems filled with gleaming jew- 
els and softly glowing, moss-covered stones. 

Another enthusiast heavily charges his 
specimens by a barrage of sparks leaping 
between iron electrodes. His fluorescent 
minerals stand out as if traced in fire and 
the phosphorescent rocks glow for minutes 
afterward. 

Amateur gem collectors turn their appa- 
ratus to another and important use, for it 
can be used to detect imitation jewels. Genu- 
ine rubies, for instance, fluoresce a very dis- 
tinctive, deep-wine red, while syn- 
thetic rubies show a much lighter 
color. Pearls from a given locality 
always have the same color, while 
synthetic or cultivated pearls show 
other peculiarities which to experi- 
enced eyes quickly become apparent 
under the ultra-violet light. Some 


diamonds fluoresce brilliantly, some faintly 
some not at all, and their colors range fron 
pink through orange, yellow-green, blue, an: 
violet. Zircon, closely resembling the dia 
mond, fluoresces a distinctive red which ever 

a layman can easily identify. Natural ambe 
fluoresces a bright green, while plastic imi 
tations respond only dully, if at all. Common 
substances, too, undergo strange transfor- 
mations. Kerosene looks blue, as do aspiril! 
and oleomargarine, whereas butter always is 
yellow. 

One of the biggest thrills in amateur pros- 
pecting is to discover a radioactive mineral] 
Such a mineral will discharge the electro- 
scope, a simple instrument made of twin 
leaves of very thin aluminum foil forking 
from a single insulated mounting. Charge it 
by rubbing a comb with silk and touching it 
to the mounting, and the leaves repel each 
other, standing stiffly apart; but bring a 
radioactive mineral near and the invisible 
bullets radiating from it dissipate the static 
charge, letting the leaves drop together 
again. A more interesting experiment is to 
make such a mineral take its own self-por- 
trait. Recently a Wyoming amateur pros- 
pector found some moss agates spotted with 
bright yellow patches of an unknown sub- 
stance. Curious, he set it on top of a photo- 
graphic film well sealed with black paper 
Weeks later he developed the film and saw 
a clear picture of the stone, its bright 
patches etched neatly into the emulsion by 
their own radiumlike emanations! 
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Two leaves of aluminum foil, a piece of wire, 
and a bottle make an electroscope that will 
detect radioactive minerals. Left, another type 
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Aquarium Finds 
“Goldfish Mine” 


at Its Door 


ALL the goldfish on display in 
the Franklin Park Aquarium in 
Philadelphia, Pa., have been 
fished out of the Schuylkill Riv- 
er flowing by the Aquarium’s 
front door, although these 
household pets are not and 
never have been native to the 
river. The explanation of this 
urious fact is that hundreds of 
pet goldfish are lost down the 
rains of kitchen and bathroom 
sinks during periodic cleaning 

their tanks. Wriggling out 
through drainage pipes, the fish 
are carried into the sewage sys- 
tem and eventually find them- 
selves in the Schuylkill. If their 
inderground swim through the 
sewer to its outlet is long, the 
fish have little chance to sur- 
ive, but if short, their chances 
ire excellent. Once in the open 
water, the surviving goldfish 

! to large size: Anglers 
lave often caught goldfish that 
ipped the scales at ten pounds, 
tis said. At the right, members 

f the. aquarium staff are shown 
ising a net to retrieve pet zold- 

sh from the waters of the 
Schuylkill. 
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How the Franklin Park Aquarium 
gets goldfish from the Schuyl- 
kill River. At left, how the riv- 
er gets its goldfish, via sink 
drains and Philadelphia sewers 
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ITH shattered glass_ swirling 
around him; with splintered tim- 
bers filling the air over his head; 
with twenty-foot streamers of flame bil- 
lowing about his motor cycle, Ken Butler, 
crash king of the carnival thrill riders, has 
dared death for years to provide spine- 
tingling excitement for the crowd. He hits 
plate glass a quarter cf an inch thick ata 
mile a minute. He crashes at seventy miles 
an hour into a plank barricade. He roars 
through a tunnel of flame, fifteen feet long, 
steering with one hand. 
His “crash rodeo,”’ however, is more than 
an exhibition of nerve. It is a demonstra- 
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Crash! Through quarter-inch plate«glass,; Ken But- 
ler hurls his mochine..Left,.the lightning approach 


tion of precise planning and of the value of 
mechanical safeguards. For gadgets play 4 
stellar role in his escapes from death. 

Before every ride, Butler’s motor cycle 
is groomed by expert mechanics. To provide 
better control and quicker’ get-aways, 
lengths of motor-cycle drive chain are at- 
tached to the rear wheel in the form of 
nonskid links. An endless loop of similar 
chain prevents a side car from tearing away 
if a regular connecting bar should break 
when a double-rider exhibition is given. 
Metal shields, like the guards on rapief?s, 
protect Butler's hands from flying debris, 
and cushioning buffers of tape, four inches 
in diameter, within these guards, help ab- 
sorb the shock of impacts. 

Twice Butler had his handlebars wiped 
away in crashing through barriers of plank 
In the hospital, where he was sent by the 
resulting spills, he worked out a scheme for 
strengthening the steering gear. Now, be 
fore every run, a pair of heavy turnbuckles 
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Butler, wet sponge in 
mouth, ready for 
his fire ride 


To protect his face 
nthe glass stunt 
ne presses it 
against a rub- 


ber pad 


Hurtling through a fifteen-foot-long tunnel of flaming 
burlap saturated with oil and gasoline, Butler relies on 
his helmet, goggles, and a wet sponge in his mouth to 
protect him. Above, drive chain gives perfect traction 





The business end of 
the dare-devil's mo- 
tor cycle. Note the 
turnbuckles and the 
welded plates that 
reénforce the fork 
and handlebars for 
the sake of safety 


"SOLID BOARD 
WALL CRASH 
is the 


cryptic title 

of this spine-shaking 

stunt. Hitting it up 

to seventy miles an hour, the daring rider pilots 
his machine head-on into a solid wall of one-inch 
planks mounted on a framework of two-by-fours. 
Steel cables anchor the obstacle in place. At the 
first impact, the boards split. Instantly the heavy 
beams give way. Then, in a shower of splinters as 
big as baseball bats, he emerges—safe again! 
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are carefully tightened to brace the handle- 
bars. 

A sponge-rubber kneeling pad, of the type 
used by housewives and gardeners, is fas- 
tened to the top of the rear fender. This en- 
ables the stunt man to remove the saddle 
post and sit far back on the machine, with 
his body low over the gas tank. It also 
gives better control for sudden stops. 

Another safety measure is a pad fastened 
tightly to the top of the motor-cycle frame. 
In crash rides, Butler presses his face 
against this pad as a protection against 
flying fragments. In racing through the fire 
tunnel, fifteen feet long and six feet square 
and formed of framework covered with bur- 
lap soaked in oil and gasoline, Butler al- 
ways carries a wet sponge in his mouth. It 
prevents him from sustaining internal burns 
by breathing through his mouth while he is 
ripping through the fifteen-foot inferno. 

Protecting spectators is also a considera- 
tion in the preparations. To prevent his ma- 
chine from running wild in the event of a 
spill, Butler has worked out an ingeniously 


For stunts with a side car at- 
tached, the car is lashed to 
the cycle frame with a length 
of drive chain—just in case} 
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simple arrangement. One end of a leather 
trap is tied around his left wrist; the other 
nd is slipped between a metal spring and 


the handlebar. If the rider is thrown, he 


i1utomatically jerks the end of the strap 
rom under the spring and an electrical 
mtact is made, short-circuiting the engine. 
With the engine dead, the machine slides 

a stop without endangcring spectators. 


wre 
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SAFETY SWITCH 
FOR ACCIDENTS 


Should Butler be swept off 
his machine, the strap shown 
attached to his arm, above, 
pulls out from between con- 
tact points on the handle- 
bars, short-circuiting the ig- 
nition and stopping the motor 


At left, ready for the worst. 
This is how the dare-devil rid- 
er looks as he dynamites down 
the stretch for a crowd-thrilling, 
death-defying stunt. Note the 
hand guards, rubber pad for 
his face, and the odd body angle 
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PLANE RIDING ON FLOATING 
TRACK GAINS FLYING SPEED 
No power is wasted 
lifting the plane to 
its step as it gains 
speed for a take-off 


Seaplane Takes Off 
on Floating Track 


SO THAT seaplanes may be designed pri- 
marily for efficiency in flight rather than for 
overcoming the tremendous water resis- 
tance encountered while taking off, Thomas 
B. Rhines, of West Hartford, Conn., has de- 
vised an ingenious launching apparatus. 
Heretofore, more energy than was needed 
to maintain efficient flight was required to 
force a seaplane onto the planing step from 
which it takes off into the air. With the new 
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DIP IN TRACK ALLOWS 
PLANE TO LEAVE DOLLY! 





PLANE TAKES OFF AFTER 
_SHORT RUN ON WATER) 


SURFACE 
FLOATS 


system, the ship is cradled in a dolly which 
runs on a steel track supported in the water 
by special floats. Riding on the dolly, the 
seaplane accelerates to a point where, when 
it finally slides off its carriage, it has at- 
tained sufficient forward speed to be up on 
its planing step ready to take to the air. 





Once a minute, 1,000 reference books pass in reach of each clerk 
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Rotating Library 
Aids Clerks 


BECAUSE the latest tele- 
phone books and commercial 
directories of over 1,000 cit- 
ies in 118 countries had to be 
easily available for quick ref- 
erence, a New York publish- 
ing firm built the odd rotat- 
ing library shown at the left. 
Shelves around its fifty-foot 
circumference house the ref- 
erence works, and the entire 
unit revolves once a minute 
before clerks placed at desks 
arranged in a circle around 
the library’s perimeter. 


POPULAR SCIENCE 





Swagger Stick Combines 
Cane with Small Purse 


WOMEN who are sticklers for the latest in 
ishion may soon be carrying a novel swag- 
er stick that combines a cane with a small 
urse. Introduced not long ago at a fash- 
mable race track, the novel cane has a 
irse fastened to it just below the handle. 
wo race-goers are pictured in the photo- 
raph at the right leaning on their cane- 
urses while examining their racing cards. 


Push-Button Pipe Wrench 


ONE-HAND operation 
is made possible in a 
new pipe wrench which 
has a lever and ratchet 
mechanism that re- 
places the conventional 
adjustable knurled 
wheel. To adjust the 
tension on the wrench 
jaws, the user pumps 
a smal! finger lever, as 
shown at the left. The 
new tool is said to be 
adaptable to all pur- 
poses for which an 
ordinary pipe wrench 


Po Sage 


would be used. Note the purses attached to the two swagger sticks 


Clay and Car Parts Make Up This House 


he resourceful builder (staff in hand) stands in front of his odd house 
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SEVERAL years ago, 
George Daynor, a pen- 
niless Klondike’ gold 
prospector, moved in 
on a Vineland, N. J., 
swamp used as an au- 
tomobile junk yard. 
Daynor drained the 
swamp, located a fresh- 
water brook, and, us- 
ing only the materials 
at hand, built the curi- 
ous homestead pictured 
at the left. Old auto- 
mobile fenders form 
archways, discarded 
wagon-wheel hubs 
serve as decorative 
ornaments, and various 
abandoned car _ parts 
are fitted into the queer 
dwelling’s structure. 
The ‘‘stucco’’ with 
which the exterior is 
covered is clay dug up 
from the swamp. 
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Real Rosebud Jewelry 
Is New Winter Fashion 


BRACELETS and necklaces made of real 
rosebuds are slated to be a popular 
winter fashion for women, according to 
Miss Elizabeth Day, of New York City, 
who invented the flower jewelry shown 
in the accompanying photographs. 
Freshly picked dwarf rosebuds are 
treated with a special preparation to 
prevent moisture evaporation, and the 
blooms are then fastened to a bracelet 
or necklace chain of light metal, fitted 

Worn on the wrist or as a necklace, the flowers are with tiny clasps that hold the flowers 
attached by means of the clamps visible in upper photo securely in place, 


Father and Son Run Basement Business 


MAKING model windmills for sale as sou- 
venirs is the novel father-and-son business 
carried on in the basement workshop of 
Claude Dunnewin, of Central Park, Mich. 
The tiny mills bring a comparatively high 
price since they are all fashioned from small 
blocks of solid mahogany. The Dunnewins 
are able to obtain this expensive wood at a 
reasonable price, since the blocks are waste 
cuttings from near-by furniture factories, 
costing only forty cents for a sackful. 


Made of scraps of solid mahogany purchased 
from a furniture factory, the souvenir wind- 
mills that the Dunnewins, father and son, turn 
out in their basement shop bring good prices 
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Frank W. Bireley, and two scenes in his orange-juice can- 
nery. Above, oranges approaching the circular knives that 
slice them. Upper right, a technician sampling the juice 


IXTEEN years ago, Frank W. Bireley, 
then a poor student trying desperately 
to earn his way through Stanford Uni- 
versity at Palo Alto, Calif., bought an 
range squeezer and a few crocks. Before 
sunup, and late into the night, he sliced the 
rolden fruit, laboriously pressed out the 
uice, made orangeade, and offered it for 
sale to restaurants, hotels, and campus eat- 
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He Squeezes 


144,000,000 


Oranges a Year 


ing clubs. Only two months after he 
had squeezed his first pail of 
oranges, Bireley’s tiny business had 
so grown that he left the university 
and moved to Hollywood, where he 
was soon able to purchase machines 
to do the orange squeezing. In 1939, 
Bireley estimates, his machines will 
squeeze the juice from 100,000 tons 
of ripe oranges—-more than 144,000,- 
000—and the product will be shipped 
all over the world. Now every morn- 
ing, instead of the sackful he once 
pressed by hand power, oranges by 
the trainload roll up to the doors of his fac- 
tory. Through a fascinating array of almost 
human apparatus, they are washed, steri- 
lized, sliced by whirring, razor-sharp circu- 
lar knives, and squeezed by an automatic 
extractor. The fresh juice is then concen- 
trated in a vacuum machine of Bireley’s 
own devising, pasteurized, and finally sealed 
hermetically in cans for shipment. 





Oxygen Apparatus 
Is Rigged by Doctor 
in Emergency Case 


NEAR death from the effects of 
whooping cough from which they 
had been suffering for two weeks, 
the four-month-old twin brothers, 
Charles Louie and Larry Decker 
Faulkner, of Idabel, Okla., recently 
were brought through a critical 
stage of their illness by the quick 
thinking and resourcefulness of the 
young country doctor attending 
them. Confronted with the immedi- 
ate need of administering oxygen 
to the infants, Dr. George K. Fish- 
er rigged up the makeshift appara- 
tus shown at the right. The oxygen- 
breathing paraphernalia was made 
up from four lengths of rubber hose, 
a fruit jar of the type used for put- 
ting up home preserves, and a pres- 
sure tank filled with ordinary weld- 
ers’ oxygen. The nose mask was 
fashioned from some of the parts of 
the doctor’s stomach pump, 


Study Films That Can‘t Be Seen 


about one ten millionth of 


FILMS one molecule thick 
an inch, and utterly invisible—are being studied by 
scientists at the General Electric Research Laboratory 
to discover little-understood characteristics of the tiny 
electrical charges existing on their surfaces. Scientists 
amplify the minute charges by means of an audio-fre- 
quency circuit which converts the impulses into sounds. 


“Listening for tiny currents on films one motecule thick 
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How an ingenious doctor administered oxygenin an emergency 


Clamps Let Skiers 
Walk Uphill 


SIMPLE to 


install, clamps 


that permit skiers to walk up- 


hill without 
on the snow 
The units, 
illustrate 
the skis 
ward, | 

the 

reverst 


sliding backward 
are now available. 
1e of which is 
re, stay close to 
coasting for- 
itomatically open 
<i direction is 
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Control Room Charts Air-Raid Defense 
| ; \ 











Nerve center of London's civilian air-raid defense. Pins on map show where bombs have caused damage 


OCATED “somewhere in London,” the con- 
[ trol room shown in the photograph above 
forms the nerve center of the British cap- 
tal’s civilian air-raid defense system. Twin 

ips, each nine feet square, hang on the 


New Watermark Detector 
Aids Stamp Collectors 


THREE pieces of colored glass, set in a 
ircular plastic holder, provide the stamp 
illector with a new aid in detecting water- 
arks. The stamp is placed in a black dish, 
istened with benzine, and viewed through 
ie filters. Depending upon the color of the 
tamp, one of the filters will make the wa- 
rmark show up clearly. 


Silver Rustproofs Steel 


TINY traces of silver, added to the com- 
sition of stainless steel, will do much to 
ercome the metal’s inability to withstand 
» corrosive action of salt water, research 
ientists at the Massachusetts Institute of 
‘chnology have discovered. Addition of as 
ttle as 0.42 percent of silver chloride is 
id to cut down corrosion eighty percent. 
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wall. With colored pins, the location of each 
bomb dropped on the city can be marked on 
one map, and at the same time field units 
can be dispatched to the spot to render as- 
sistance to civilians. 


EP het ait! 


Depending on the color of the stamp, one of the 
colored-glass filters will reveal the watermark 
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Operating-Room Camera Dolly 


OVERING high over the operating table 
H° the Middlesex General Hospital, in 
New Brunswick, N. J., a huge one-eyed 
“mechanical monster,’ sheathed in sterile 
white cloth, peers down through a battery 


of brilliant lights. Designed by Dr. Marshall 
Smith, New Brunswick surgeon, the strange 
apparatus is a camera dolly, built to hold a 
photographer directly over the operating 
table, so that motion pictures in full color 
of delicate operations may be made with a 
close-up viewpoint heretofore impossible to 
achieve. Mounted on hard-rubber casters, 


and constructed like a cantilever bridge, the 


Zt 


dolly provides an elevated saddle 
for the photographer, who aims 
his camera down on the operation 
through a sixteen-inch glass port- 
hole. Below the cameraman’s seat 
is a basket to hold extra film, 
bulbs, and a complete set of tele- 
photo lenses. Lights that extend 
out on arms from the top of the 
dolly are controlled by a group of 
switches on the framework’s side, 
while a single cable supplies elec- 
tric power to prevent cluttering 
the operating-room floor with a 
maze of connecting cords. Pic- 
tures that are made possible with 
this apparatus are said to be 
amazingly clear and vivid. 


Separated from doc- 
tors by the sterile 
cloth and glass port- 
hole, the cameraman 
on the strange avlly 
is in a perfect po- 
sition to photograph 
a surgical operation 


Right, the dolly minus its covering. 
Note the lights and cameraman's seat 











Homemade Oxygen Mask 


TO SAVE himself the cost of a new oxygen 
mask, Art Bussy, airplane racing pilot, made 
his own from an automobile-battery hydrom- 
eter and a football bladder. Oxygen piped to the 
bladder is forced as needed into the hydrometer 
bulb, which is strapped to his head so that his 
nose sticks through a hole cut into the bulb’s side. 


Curb Feeler Aids Parking 


L-SHAPED arms, at- 
tached to front and 
rear bumpers, help 
notorists to park close 
to the curb without 
scraping hub caps or 
fenders, in a device 
just marketed. When 
the tips of the arms 
touch the curb, elec- 
tric contacts are 
losed, lighting a 
varning lamp on the 
lashboard. The guide 
rod is seen oe . ae Art Bussy wearing the oxygen mask made 

m at the right. ie i ; of a hydrometer bulb and a football bladder 








Players Hear Ponies Run in New Game 


A PHONOGRAPH record plays a vital part 
1 a novel horse-race game just placed on turntable and started. A simulated radio 


The record is then placed on a phonograph 


the market. Players select their horses as 


broadcast of an actual horse race is then 
presented by markers on a game board. 


heard, with the name of the winning horse 
announced at the end. Four 
or five separate races are re- 
corded on each side of the 
record, each on a separate 
groove, and there is no way 
of foretelling which groove 
the phonograph needle will 
follow when the record is 
started. 


After "picking their horses’ on a 
game board, players hear the run- 
ning of the race and the announce- 
ment of the winner by phonograph 
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_Shuffleboarc Played c on a Small Table 


Playing shuffleboard at home. This compact, folding 
board can be set up in the basement or living room 


ly requires a considerable amount of space, m 
can be played on a small table-type game er 
board available in game and toy stores. re 
Played by either two or four persons, the it: 
game employs sliding wooden disks which m 
are propelled from one end of the rectangular m 
table to the other by means of spring-oper- pt 
ated plungers, one at each end of the board, it 
as shown in the photograph at the left. Sev- di, 
eral different models of the table shuffleboard ar 

Disks are propelled by spring-operated plungers game, varying in size, are available. 


poy ose renrgs a game which common- 


Portable Torch Aids Firemen 


ESPECIALLY valua- 
ble for fire-fighters, a 
new portable oxyacet- 
ylene cutting torch is 
a self-contained unit 
weighing only forty- 
three pounds and fit- 
ted with a harness so fo 
that it can be strapped : Wg 
to a fireman’s body : 
over a special padded \ 
vest. The complete . 
unit includes oxygen a ~ » 

/ 
/ 
4 
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and acetylene gas cyl- a ‘ Y 
; ; ’ inders, regulators, 
Cutting metal pipe with a new noes and cuttin 
portable oxyacetylene-torch Se ea +i] és 5 
unit. Weighing only forty-three seren, @ ma adiader wae 
pounds, the outfit is carried ate continuously for 
on a harness as at far right about ten minutes. 
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Museum Gets Mammoth Skull 


TEN feet long and three feet high, the terrifying skull of a 
sixty-foot plesiosaur that inhabited the seas 120,000,000 years 
ago, was placed on exhibition recently at the Harvard Museum 
of Comparative Zoology, in Boston, Mass. Ninety-two inter- 
locking spiked teeth are embedded in the jaws of the giant. 


es 








Skull of a plesiosaur, the largest prehistoric sea monster whose remains have ever been found 


Catapult Launches Radio Target Plane 


LAUNCHED into the air by a catapult, a radio-controlled 
miniature plane tested recently by U. S. Army Air Corps 
engineers for use as a target for aerial-gunnery practice 
releases its own parachute and drifts back to earth when 
its work is done. While in the air, the midget craft is 
maneuvered by an officer on the ground, who controls its 
movements by means of a dial of the type used on tele- 
phones. When target practice is completed, he brings 
t over a safe landing place and presses a button on the 
dial panel. At once, a parachute flutters from the plane 
ind it descends. 


BOGE but on / ave al ad +, ey rm gt ee al 


Radio-controlled target plane on catapult ready for launching. In 
flight, it is maneuvered by means of a dial, as at left. To bring 
it down, a button is pressed and the plane releases its parachute 


~ 
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Mysteries of close-order infantry drill 
> being recorded in an Army training film e 


ee a a LN RE i SM Bae py 2 hte 





ROM somewhere behind 
us came the high-pitched 
whine of the engines of 
fast-flying aircraft. 

A few yards ahead of the 
army truck on whose roof we 
were riding, a platoon of in- 
fantry was marching briskly 
down the dusty road. The 
young officer in command 
turned and stared hard toward 
the menacing sound of the 
approaching planes. Then he 
shouted one word: ‘Airplane!”’ 

The infantrymen scattered like a covey of 
startled quail. Some of them darted out of 
sight in the underbrush; others dived head- 
long into the roadside ditches. Now three 
hedge-hopping attack planes were low over 
our heads, knifing through the air at over 
200 miles an hour with their machine guns 
chattering viciously. The road ahead was as 
deserted as a graveyard at midnight, but 
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ARTHUR 
GRAHAME 


Cameramen turn drillmasters to teach new recruits 


as the planes roared over the place where 
the infantrymen had taken cover there was 
a burst of fire from unseen Garand auto- 
matic rifles and Colt pistols. And then, be- 
fore you could light a cigarette, the planes 
were dim smudges in the distance. 

The officer who was riding on top of the 
truck smiled at the man who had been 
cranking away industriously at a movie 
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nera. ‘“‘That should turn out to be a real 
1d shot,’”’ he remarked. Then he turned 
vard the doughboys who were emerging 
nning from the underbrush and ditches. 
hat was fine, Lieutenant,’ he called to 
ir leader. “It'll be enough for this morn- 


Hollywood ? 
No. Just the U. S. Army shooting one of 
scenes of its newest motion pictures, 
tled “Infantry Antiaircraft Defense.” 
ur army has gone into motion-picture 
luction in a big way—but in a way very 
erent from that followed by the Holly- 
{ movie makers. 
ilamour girls are conspicuous by their 
nce. The actors are officers and enlisted 
who take a movie-making assignment 
part of the day’s work. Army movies 
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Scenes like this illustrate the use of modern weapons under actual conditions met in the field 









skip the romantic and 
play down the spec- 
tacular. Entertain- 
ment isn’t their ob- 
ject. The Army makes 
them with the same 
purpose that it does 
everything else—to 
increase its fighting efficiency. 

Army training films were first tried out 
in 1917, when our small Regular Army 
tackled the big problem of taking a million 
or so of young men out of civil life and 
turning them into soldiers in a hurry. Many 
World War recruits mastered the intrica- 
cies of close-order infantry drill with the aid 
of a crude silent movie titled ‘‘School of 
the Squad.”’ Before the end of the World 
War, a few other films were made, covering 
some of the fundamentals of soldiering, and 
played an important part in the military 
education of thousands. 

Training films had proved their value, 
and the Army decided to go ahea” making 
them—for current use, and, more impor- 
tant, for the purpose of building up a 
graphic, up-to-the-minute library on the 
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Explanatory mono- 
logue is recorded 
as pictured above 


science of modern warfare which 
in time of need would provide a 
quick, standardized and always- 
ready system of making soldiers 
out of raw recruits as quickly as 
possible to meet any requirement for defense. 
Early in the game the officers in charge 
of the making of training films realized that 
if their productions were to be of real value 
they would have to be the technical equals 
of the output of the Hollywood studios. 
Knowing that pictures of the necessary 
high quality could be made only under 
skilled direction, the Army began sending 
officers to school in Hollywood to learn the 
movie-making trade. There they are given 
a year of practical experience in all the 
phases of motion-picture production, and 
are let in on some of the most closely 
guarded trade secrets of the big producers. 
Nearly all of the training films are “shot” 
at the various service schools, such as the 
Infantry School at Fort Benning, Ga., and 
the Cavalry School at Fort Leavenworth, 
Kans. Two field units, one based at Fort 
Monmouth in New Jersey and the other at 
Wright Field in Ohio, are kept busy with 
this part of the work. But the headquarters 
of the Army’s movie-making industry is 
the Signal Corps Photographic Laboratory 
at Fort Humphreys, in Washington, D. C. 
There, with the aid of the most modern 
equipment, the film is developed, edited, 
and printed by a staff of highly trained 
technicians, some military and some civil- 
ian, working under the general direction 
of Major R. T. Schlossberg, the officer in 
command of the Photographic Division. 
Up to date forty-two training films have 
been produced. Their subjects range all the 
way from what to do if you are unlucky 
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Editing training film. 
The officer shown is 
Major R. T. Schlossberg, 
who has charge of the 
Photographic Division 


enough to get wounded, to the throwing up 
of hasty field fortifications and the tactical 
employment of artillery. Production has 
been speeded up recently, and the schedule 
for the current fiscal year calls for the 
making of forty-three 1,000-foot reels. 
Among the subjects are the use of anti- 
aircraft machine guns, the control of ve- 
nereal diseases, and the extensive meteoro- 
logical work that is done by the Army. 
Much of this year’s increased production 
will be for the greatly expanded Air Corps. 

Sound has been used in one way or an- 
other in all of the training films which 
have been produced since 1932. Usually it 
is in the form of an explanatory monologue 
accompanying the action. The Army movie 
makers use all the tricks of the Hollywood 
trade to emphasize important points. The 
telephoto lens brings distant happenings 
close up on the screen. Slow motion gives 
detailed instruction when it is necessary. 
Animated drawings make essential points 
clear. In a few of the pictures, cameras op- 
erated by remote control have been used to 
take the students into spots too dangerous 
for even a dare-devil movie cameraman. 
Sound amplification makes it possible to 
listen in on telephone conversations and to 
hear whispered commands. 

In the training films as little as possible 
is left to the imagination, and no essential 
action ever is left out. In the film on hasty 
field fortifications, for example, as much 
emphasis is placed on the correct way to 
grip an entrenching tool as on the advance 
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of a skirmish line under 
fire. When desirable the 
picture can be stopped 
and parts of it run over 
and over again until the 
students thoroughly un- 
derstand the points in- 
volved. Lengthy subjects 
are covered in separate 
1,000-foot reels, break- 
ing the instruction up 
into fifteen or twenty- 
minute lessons which 
are not too severe a tax 
on the attention. 
Training films are 
made in both the stand- 
ardthirty-five-millimeter 
and the _ sixteen-milli- 
meter sizes, and are dis- 
tributed to Army posts 
by the signal officers of 
the nine corps areas and 
fourforeign departments. 
Nearly all Regular Army meets 
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units, and many Nation- 
al Guard outfits, are 
equipped with thirty-five-millimeter projec- 
tors. The sixteen-millimeter films are used 
mostly for the instruction of Reserve Offi- 
cers’ Training Corps students in colleges, 
and of Reserve officers. 

While the training films are being exhibi- 
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ted constantly as a part of the Army’s reg- 
ular training program, their greatest value 
lies in their availability as a standardized 
method of training recruits quickly. In 
modern war, days saved mean both lives 
and dollars saved to the country. 
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Pendulum Stabilizer 
for Model Plane 


ANNOYED by frequent 
crack-ups that _ practically 
demolished his model airplane 
every time it went into a 
dive, Ed Carstens, of War- 
rensburg, N. Y., developed a 
novel pendulum § stabilizing 
device. When the ship starts 
to dive, a pendulum hanging 
down from the _ fuselage 
swings forward, operating 
control lines that automatic- 
ally adjust the elevators to 
bring the craft down safely. 


How the pendulum 
stabilizer works to 
pull the model 
plane quickly out 
of a dive, saving 
> ; it from making a 
. disastrous crash 


PLANE eH 
NOSES DOWN- t 
PENDULUM = 
WINGS FORWARD 
IF TING ELEVAT 

LL LANDING The model plane in flight in two positions. The pen- 


Ate tame dulum swings right into action whenever the nose dips 





Pocket Gauge Measures Speed of Wind 


ESPECIALLY useful for yachtsmen, hunters, 
golfers, amateur plane pilots, and other sports- 
men, as Well as forest rangers and meteorolo- 
gists, a low-cost wind indicator now on the 
market is small enough to be tucked into a 
vest pocket. Built of materials that are non- 

magnetic and rustproof, 
the instrument is made 
with a dial face cali- 
brated at five-mile in- 
tervals up to _ thirty 
miles an hour, or at 
ten-mile intervals up 
to sixty miles an hour. 
Weighing less than two 
ounces, including its 
plastic case and cover, 
the device has a bottom 
section é may be 
Compact wind indicator in use. Be- used as page can B- 
sides registering wind velocity on : 
the dial seen in close-up at right, oi Boe compartment for money 
it also shows the direction of the , Y. 2a or matches. It is less 
wind and contains a built-in compass be 3 . than four inches high. 
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Odd Ice Bike Puts Hockey on Wheels 


“BICYCLE HOCKEY,” 
mounted on special 
runners instead of 


in which players are 
bikes equipped with 
on skates, was fore- 


shadowed as a new sport possibility by a 


recent exhibition at a rink in Brighton, 


England. Freddie Chapman, riding a curi- 
ous “ice bike’’ of his own design, whizzed 
about the rink wielding a hockey stick in 
competition with another player mounted 
on skates in the conventional manner. 


Cot Folds into Small Bundle 


FOLDING up into a flat and compact bundle, hardly larger than a 
brief case, a new coliapsible cot is equipped with a handle for trans- 


porting it as a piece of luggage. 


Opened out, the cot provides a 


hammock-type bed, seventy-three inches long and twenty-seven 
inches wide. The folding bed is formed of tubular steel and canvas 


and is said to be swayproof. 


TIMBER, 


Its total weight is fifteen pounds. 








Old Game Resembles Baseball and Golf 





a puck set in clay on a ramplike tee 


with a combination golf and 
baseball stroke, the batsman 
pictured at the top of the page 
smashes a puck 300 yards 
down a fairway in the game 
of hornuss, one of the most 
ancient sports known, now en- 
joying a revival of popularity 
in Switzerland. Fielders wielding ‘schin- 
dels” that resemble oversize bakers’ shov- 
els try to stop the puck before it lands. 


ar ytiee seg a ten-foot mallet 
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Camouflage Hides Power-Plant Towers 


UGE cooling towers that form a part 

of an electric generating plant at Free- 
men’s Meadow, near Leicester, England, 
have been ingeniously camouflaged recently 
is a protection against the bombing planes 
raiding enemy air fleets. Painted like 
stage scenery, or a mammoth Hollywood 


Barber's Hair Collector 
Uses Suction Collar 


A HAIR-CATCHING suction collar, designed 
r barber-shop use by Morris Hartzman, 
Dubuque, Iowa, collects hair as it falls 
mm a barber’s scissors, sucks it down 
rough a pipe and dumps it in a collection 
g similar to that used in a vacuum clean- 
As shown in the drawing at the right, 
e device is attached to the back of the 
rber-shop chair so that it fits snugly 
sund the neck of a customer. As his hair 
snipped off, it drops into the collar’s 
ugh. A suction fan draws the loose hair 
m the trough down the hair-collecting 
se. The inventor plans that all chairs in 
barber shop will be so equipped, hoses 
m each chair being connected to one 
ger pipe line that ends in a single hair- 
lecting bag large enough to serve the 
ire barber shop. Hair would thus be kept 
m littering the floor. 
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outdoor movie set, the vase-shaped cooling 
towers have a strange and fantastic appear- 
ance when viewed close-up, as in the pho- 
tograph reproduced above, but seen from a 
distance, it is said, the group is exception- 
ally hard to identify as the towers of a 
power plant. 


Hair falls into the collar-shaped tray, and is 
sucked through a hose into the collecting bag 





IREPROOFING foliage 

with chemical bombs 

dropped from the sky is 

the dramatic new method 
of fighting forest fires recently 
tried out in California. Wheeling 
over the San Bernardino moun- 
tains a few weeks ago, Gordon 
Ingraham, U. S. Forestry Serv- 
ice pilot, demonstrated how the 
plan will work. 

Above a white target repre- 
senting an imaginary fire, In- 
graham jerked a trip-lever be- 
side the cockpit of his mono- 
plane. Hatches dropped open be- 
neath the fuselage. Seven glis- 
tening five-gallon cans of mono- 
ammonium phosphate, a chemi- 
cal solution which fireproofs 
leaves and twigs, plunged down 


Discussing strategy for fighting an imaginary 
fire, Gordon Ingraham, Forestry Service pilot, ward, bursting as they struck 
and associates study a map of the area. The the earth. Each showered the 
plan calls for bombing" trees and bushes with trees and bushes around it with 
the fireproofing liquid put in the plane above the flame-resisting fluid. 
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In a real emergency, aS many 
as sixty cans, holding a total of 
300 gallons of chemicals, can be 

arried by three-mile-a-minute 
restry Service planes. These 

ift machines would arrive a 

v minutes after the first alarm 

me in from lookout towers in 

forest. In fighting fires of 
is type the time factor is of the 
10st importance. 

Patrol planes can also be 
quipped with the necessary 
hatches for dumping chemical 
bombs. Then, if a flying ranger 
sights smoke in the woods below, 
he can dive and encircle the in- 
cipient fire with a curtain of 
chemically covered leaves and 
twigs. 

Mono-ammonium phosphate is 
harmless to vegetation and ani- 
mals. In the forest it will form 
a temporary “fire wall’? to hem 
in a_ starting blaze, 
keeping it from spread- 
ing until the ground 
crewS can swing into 
action. Throughout such 
a flight, the bombing 
ilot will be in constant, 
communica- 


i 
two-way 
tion with forest rangers 
on the ground, who can 
inform him of prevail- 
ing wind conditions. 


E AN ARTILLERY OBSERVER, 


potter equipped with a two-way 
posts the pilot on wind direc- 
ind speed, and bombing accuracy 
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AERIAL WAR ON 
FLAMING PERIL 


By pulling a lever, the pi- 
lot opens hatches in the 
fuselage. Cans of liquid 
hurtle earthward, burst, 
and spray a_ fireproof 
coating over the foliage 





Fast “Mosquito Boats. Aid British Navy 


ORPEDOES plunging ahead past her 
| pes bow, the high-speed motor tor- 
pedo boat shown racing through the waters 
of the English Channel in the photograph 
above is an important fighting unit of the 
3ritish Navy. Tremendously fast, the craft 
is designed to rely on her speed and ma- 
neuverability to offset her lack of armor. 
In actual use, the streamline torpedo car- 
rier races down on her prey, zigzagging 


through the water at top speed to make her- 
self as difficult a target as possible. Once 
close to an enemy ship, the torpedo boat 
heads straight for it, launches her deadly 
load of torpedoes, and then veers quickly 
aside for a fast trip back to her base. This 
photograph, passed by the British censor, is 
said to be the first ever taken of one of 
these craft actually launching its torpedoes 
while running at full speed. 
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AUTHORITIES estimate that 5,000 differ- 


ent languages are spoken in the world. 


RIVET HEADS on the outside of a big air- 
plane produce enough resistance at top 
speeds to require 180 additional horsepower 
on the plane. 


GEESE were the first domesticated birds. 
HORSESHOES 1,500 years old have been 


found in Switzerland. 
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REMOVING chewing gum from floors and 
carpets at a New York department store 
keeps one employee busy all night long. 

DRIED APPLES must contain no more than 
twenty-four percent water, according to the 
aw. 





CHRISTOPHER COLUMBUS discovered the 


Sargasso Sea. 
OWLS lay eggs as round as billiard balls. 


DON'T TRY TO 
PLAY ‘EM? 


IN INDIA, 290,000,000 persons out of a 
population of 350,000,000 go barefoot. 


GREASE from fireflies is used in the 


Orient to give rigidity to bent bamboo. 


HUMAN TONGUES perceive sweets quick- 
est, salty things second, sour things third, 
and bitter tastes last of all. 


TWENTY-EIGHT THOUSAND gallons of 
water will evaporate from one oak tree 
during summer months. 


IF IT GETS te 


in 
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Three Face Masks in One 


A “TRIPLE-THREAT’”’ mask, with inter- 
changeable parts, has just been placed on 
the market for workmen. Fitted with a 
wire-screen shield, it is used in babbitting; 
with a transparent-plastic window, it is 
suitable for buffing and polishing; with a 
shielded glass window, it guards a welder. 


Car Sponge Fits the Hand 


DEVISED as an aid 
for cleaning auto- 
mobiles, a new 
sponge is shaped to 
fit the hand and is 
chemically treated 
to remove dirt and 
grime. In addition, 
there is a pocket in 
the sponge in which 
a cake of soap can 
be placed. 


Collars Test Crickets: 


PAPER collars, that kept crickets from 
eating after they had been sprayed with 
poison in a Montana laboratory, recently 
helped determine that sprays are as effec- 
tive as poisoned grain for killing them. 
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THE BONES THAT REPOSE 
IN THIS SECTOR 
ARE THOSE OF A PERSON NAMED 
HECTOR 
OPPORTUNITY KNOCKED 
BUT HE KEPT THE DOOR 


LOCKED 
TO BAR THE INSTALLMENT 
COLLECTOR 


THIS GENTLEMAN 
ROGER Q. SLOAN 
HAD SO MUCH ADVICE TO INTONE 
. TELLING PEOPLE IN MOBS 
HOW TO MANAGE THEIR JOBS 
THAT HE NEVER HAD TIME 
FOR HIS OWN 


—_ 
— 
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VERO 
THE FUTURE TO 
POTIPHAR VOSE 
HELD CHANCES 
SO TINTED WITH ROSE: 
THAT HE QUITE NEGLECTED 
AND NEVER DETECTED 
_:, THE CHANCES RIGHT UNDER 
si HIS NOSE 
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Oo. HOWE . 
PACKED FULL OF KNOWLEDG 
” HIS BROW m 
THAT NO ONE COULD en 
IM A THING. AND--OH ell 
— CAN'T TELL HIM ANY 
- NOW 
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Elevator Speeds Fire-Ladder Rescues 


QUICKER rescue of per- SSS > 
sons trapped by flames in ie aE 
the upper stories of burn- 
ng buildings is the pur- 
pose of a life-saving 
elevator for fire depart- 
nents, developed by Mor- 
ris Honig, of New York 
City. In the illustration at 
the right, Honig is shown 
with a model of his device 
staging a theoretical res- 
ue at the window of a 
tall building. Designed to 
be attached on runners to 
the extension ladder of a 
fire truck, the elevator car 
; drawn speedily up the 
ladder by means of ropes 
ind pulleys. When it 
reaches the window where 
t fits snugly into the cas- 
ng, the trapped occupants 
of the building simply step 
into it and are quickly 
lowered to safety. When 
the car reaches the truck, 
the rescued persons walk 
lown steps to the ground. 


Autographed Auto 
Tours Country 
To Get Signatures 


AUTOGRAPHS of more than 600 
Hollywood personalities, that will 
never be pasted in an autograph 
collector’s album, adorned the en- 
tire surface of an automobile in 
which Miss Louise Rose, repre- 
senting the Motion Picture Pro- 
ducers Association, completed a 
transcontinental tour a_ short 
time ago. Starting out with al- 
most a “carful’”’ of autographs, 
Miss Rose gathered additional 
signatures of stage and screen 
celebrities en route, winding up 
her trip in New York City where, 
in the picture at the left, Miss 
Collette Lyons, of the cast of a 
musical comedy, is shown adding 
her name to the others. The tour 
was made as part of a campaign 
undertaken by the Producers As- 
sociation to discourage parents 

P from taking children to the film 
\utographs of more than 600 screen actors adorn the car city in the hope of landing jobs. 
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Detector Takes 
Air Temperature 


Mile Above Earth 


MEASURING the exact 
temperature of the atmos- 
phere high above the earth 
is the purpose of the giant 
hornlike device shown at 
the left, designed by Dr. 
Charles Heck, of North 
Carolina State College in a 
Raleigh. Designed to help 
in forecasting changes in 
the weather, it takes the 
temperature of drops of 
water over a mile up. It 
is the outgrowth of a 
smaller device of similar 
design built by Heck 

Dr. Charles Heck with two of his long-range heat-detecting devices (P.S.M., Dec. '38, p. 99). 


Amphibian Model Has Ten-FootWing Span 


ADE of about 3,000 pieces of balsa wood, each sian 
M cut to fit with an old razor blade as the only 

tool, a novel amphibian, gas-driven model airplane 

constructed by John Abate, of Rochester, N. Y., is 

fitted with wheels which retract through sponsons 

that serve to balance the hull when the craft is 

afloat. The model has a wing span of ten feet, and 

is powered by a miniature one-fifth-horsepower 

gasoline engine mounted in a streamline aluminum 

housing on top of the wing. 


) 
F 





This photo shows details of the 
gas-driven model after com- 
pletion, but before covering 
was applied. Note how the 
motor is installed, in inset : . 





A customer puts his glasses in the safety case 


Barbers Furnish Holder 
for Customer’s Glasses 


AS AN added service, many barber shops 
are now providing an individual padded 
leather case in which a customer may place 
his eyeglasses to protect them while he is 
being shaved or having a haircut. 


Man Bites Tender Hot Dog 


HOT DOGS with tender skins are promised 
by a new process discovered by chemists of 
a Chicago meat-packing concern. Soaking 
the casings in pineapple juice softens cel’ 
tissues, making the skins easier to eat. 


Truck Telltale Checks Driver's Report 


SUSPENDED from the dashboard of each 
truck operated by a California firm, a pen- 
julum carries a small pen which traces a 
line on a clock-driven, rotating cardboard 
isk, to chart the truck’s starts, stops, 
speed, and running time during a day’s oper- 
ation. The pendulum begins to swing when 
the truck starts, and moves through a wider 
irc as the vehicle increases its speed, thus 


Telltale mounted in truck cab. A pendulum traces 
1 record of starts, stops, and speed on the disk 
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outlining the truck’s movements on the 
disk, which is marked off in tenths of ar 
hour, to check a driver’s written reports 


Reading the automatic log. 
with the telltale, the truck below traveled 
310,000 miles without a single accident 


Equipped 





Seal Hunter Supplies Zoos and Shows 


TRAPPING sea _ lions 
from an island rookery 
thirty miles off the 
coast of California is 
the unusual business of 
Capt. George M. Mc 
Guire. With two former 
cowboys as_ helpers, 
McGuire spreads a net 
across the mouth of an 
island cove into which 
the sea lions come. 
Then, whooping and 
yelling in the _ best 
Wild-West fashion, the 
trio frighten the ani- 
mals into the net. Once 
entangled, the sleek sea 
lions are expertly las- 
soed, hauled into a 
boat, and shipped off 
to zoos, circuses, and 
seal training schools. 
Before McGuire started 
operations in 1902, seals 
were clubbed and 

Tangled in the net, the sea lion is being hauled into the skiff. Unharmed hauled aboard a boat 
by the experience, it will be sold to a zoo, circus, or seal training camp while unconscious. 


‘Chute Pack on Shoulders 
Allows Pilot More Room 


BECAUSE he is unable to wear an ordinary 
seat-type parachute and still get into the 
cramped cockpit of his racing plane, Tony 
Le Vier, six-foot two-inch racing pilot, uses 
a novel headrest parachute that is said to 
be the only one of its kind in the world. 
Snapping onto a regulation harness, the 
chute rests on his shoulders and forms a 
pillow for his head. Notice the position of 
the rip-cord handle which Le Vier is grasp- 
ing in his right hand in the photograph re- 
produced at the right. 


Milady‘s Dressing Table 
Gives Day or Night Light 


BECAUSE make-up applied to the face by 
daylight stands a good chance of appearing 
decidedly different in artificial light, spe- 
cially lighted dressing tables are under con- 
sideration by a large eastern manufactur- 
ing concern. Buttons would turn on lights 
to simulate daylight or artificial light, as 
desired, and the user could thereby apply 
cosmetics suitable to the occasion. 





Tony Le Vier with his unique parachute. Being 
over six feet tall, he just doesn't fit in the cock- 
pit of his racing plane wearing a regular ‘chute 
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Historic Voyage Is 
Reénacted for Films 


EIGHTEEN days out of the port of Cork, 
Ireland, her boilers fed by coal, several bar- 
rels of resin, and part of her deck plank- 
ing, the steamer Sirius chugged proudly into 
New York harbor on April 23, 1838, the 
first ship in history to cross the Atlantic 
Ocean entirely by steam power. The epoch- 
making voyage has now been reénacted for 
1 historical movie, with ancient sailing 
ships, rebuilt and rigged for the purpose, 
playing the leading roles. Filmed on the 
waters of the Pacific Ocean, off San Pedro, 
Calif., the movie sequences were correct in 
‘very detail, even to the interior shots of 
the Sirius’s engine room, where Hollywood 
technicians duplicated the original ship's 
two-cylinder steam engine, a wheezing 320- 
horsepower plant that managed to push the 
700-ton craft across the Atlantic at an 
iverage speed of about seven knots. 
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Paddle wheel of the first all-steam transatlantic 
vessel, reproduced on an old sailing ship. Above, 
a movie version of the end of the historic voyage 
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5 / BOTTLING DOG HAIR. To prepare an essence of dog hair for an 
allergy test, a sample is first dried. Then all fat is removed in the 
apparatus above and a clear, almost colorless liquid is extracted 


‘NS THAT essence of wood shavings ready 
yet? You know that carpenter may lose 
his job if he doesn’t get it right away.” 

The nurse handed a tiny, red-stoppered 
vial to the laboratory chief. 

‘Here it is,’ she said quietly. “And we'll 
have the essence of saddle leather ready by 
tonight. That girl has to have it before the 
horse show.” 


EXTRACTS CONCOCTED 


AID 
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Sounds crazy, doesn’t it? Yet that is prac- 
tically a verbatim report of a conversation 
at one of the largest modern allergy testing 
laboratories, at Burbank, Calif., where they 
distill the essence of almost anvthing that 
may cause irritation to sensitive humans. 

For an allergy testing laboratory is a 
place of modern magic where they put a 
camel’s-hair coat into a half-inch bottle, or 


FROM ODD MATERIALS 


IN FIGHT AGAINST STRANGE AILMENTS 
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FROM DOG HAIR 


make a sick woman well by distilling hair 
from her dog. It is a place where they col- 
lect dust, and grow weeds. 

Just what does a doctor mean when he 
says you are allergic to a certain substance? 
He means that for some strange reason your 
system reacts violently and unpleasantly to 
that substance. The rash caused by eating 
strawberries and the hay fever resulting 
from breathing ragweed pollen are common 
allergic reactions. 

When the existence of allergic reaction 
was first discovered, physicians were usually 

reed to test a patient by a laborious 
process of elimination. First one substance 
and then another was eliminated from the 
patient’s surroundings and diet until the 
offender was eventually discovered. But if 
the essence of any given substance could be 
listilled and placed in a sterile bottle, then 
the job of testing would become 
simple and accurate. The answer was 
the modern allergy-extract labora- 
tory. 

Of course, the essences of many 
common substances, such as rag- 
weed, strawberries, and eggs, can be 
prepared and kept in stock. But 
many people are sensitive to some 
substance in their own individual 
environment, such as the dust from 
their particular house, or something 
connected with their type of work. 

lake the case of the carpenter al- 
ready mentioned. Whenever he tried 
to work he was afflicted with such 

lent hay-fever reactions that he 
vas forced to quit. Threatened with 


By 
R. DEWITT MILLER 
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losing his job, he went to an allergy special- 
ist. But ali the routine tests were negative. 
In desperation, the physician investigated 
the conditions under which the carpenter 
worked. 

He noticed that the hay-fever attacks in- 
variably came when the carpenter was plan- 
ing or sawing certain kinds of wood. Shav- 
ings of these woods were sent to the allergy 
laboratory. There they went through the 
usual distillation and purifying processes. 

First they were freed of moisture in a 
special drier. Next they were placed in a 
“defatting’”’ apparatus. As the substance 
which causes an allergic reaction is always 
a protein, it is necessary to remove all fat. 
This is done by placing the substance to be 
defatted in the upper of two connected 
flasks. The lower flask contains ether, the 
fumes from which condense as they travel 


WOOD SHAVINGS gave a car- 
penter hay fever. His trouble was 
diagnosed and cured with the help 
of an essence extracted from the 
shavings. Without this treatment, 
he would have had to change jobs 
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upwards, and pass through 
the substance being de- 
fatted. The ether fumes 
slowly carry the fat into the 
lower flask. 

After being defatted, the 
wood shavings were again 
dried to eliminate the ether, 
then finely ground. Next the 
extracting substance was 
poured over the defatt« 
powder. 

The resulting liquid now 
contained the essence 
those wood shavings whic! 
the physician believed ha 
something to do with tl! 
carpenter's hay fever. How 
ever, it still lacked that a 
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solute purity necessary for accurate testing. 
It was therefore sent through porcelain 
bacteriological filters and placed in a tiny 
glass vial. A few drops of the essence were 
removed with a sterile hypodermic needle, 
ind put into a test tube. This was placed in 
an incubator. For two days it was kept at 
the temperature most favorable to bacteria. 
Then it was placed under a microscope and 
hecked. Should any bacteria have devel- 
i, the essence of shavings would have 
been thrown away and the job done over. 
When the essence of shavings was re- 
ned to the carpenter’s physician, he made 
st. This was done by slightly scratching 
patient’s arm and swabbing a few drops 
he testing solution into the scratch. In 
tain cases it is injected directly into the 
with a hypodermic needle. 
the patient is allergic to the substance 
g tested, a swelling resembling hives 
appear within ten or fifteen minutes. 
‘ friend the carpenter got a rip-snorting 
tion. The pale-amber liquid in the little 
proved he was sensitive to shavings. 
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A few years ago, there would have been 
nothing for the carpenter to do but go into 
some other trade. But now the magic liquid 
in the tiny vial could not only make the diag- 
nosis, but also effect a cure. 

For the modern method of curing an aller- 
gic condition is to give steadily increasing 
doses of the essence of the substance to 
which the patient is allergic. In a short time, 
the carpenter’s resistance to wood shavings 
was built up so he could return to work. 

Recently a rush call came to the allergy 
laboratory for the essence of several items 
connected with horseback riding. A well- 
known horsewoman believed that she was 
allergic to something associated with her 
riding equipment. If the offender could not 
be found, her career would be ruined. Saddle 
leather was discovered to be the guilty party. 


NOTHER highly important job recently 
A undertaken by the allergy testing labo- 
ratory is the preparation of testing sets con- 
taining the essence of pollens and plants 


from a given area. In parts of the world 
where there are distinct seasons, a separate 
set must be prepared for each season. More 
than 10,000 such sets have been sent out, 
containing several hundred thousand bottles. 

Although material for preparing many of 
the standard extracts is easy to obtain, some 
types are very difficult to collect from na- 
tural sources. Certain pollens are so fine 
and remain on the plants for so short a time 
that it is almost impossible to obtain suffi- 
cient quantities. In these cases the plants 
must be grown in gardens operated in con- 
nection with the allergy laboratory. These 
are probably the only gardens in the world 
where weeds are cultivated. 





Prongs of a metal U grip the edge of the patient's mouth 


All-Metal Stretchers 


STRETCHERS made entirely of metal are 
now being used in England in first-aid sta- 
tions set up in readiness for enemy air 
raids. The tubular frames are bent near the 
end to form legs. Fitted with metal springs, 
the stretchers are much stronger and will 
stand considerably more abuse and hard 
usage than wood-and-canvas types. 
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Stretchers stored in an emergency first-aid station 
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Dental Lamp Clamps 
on Patient’s Mouth 


A LIGHT for illuminating the 
mouth of a dental patient, just 
placed on the market, clamps to the 
patient’s cheek, thereby freeing him 
from the glare of external lights 
and relieving the dentist from the 
necessity of holding a small light in 
the patient’s mouth. The unit con 
sists of chromium-plated metal 
prongs formed in the shape of an 
elongated U, with one prong fitting 
inside the mouth and the other 
against the cheek. The inside prong 
acts as a reflector when indirect 
light is desired, while a shade may 
be adjusted to give a direct beam. 


Outlet-Cord Adapters 
Fit Almost Any Socket 


NO MATTER what type of electric outlet a 
tourist finds on his travels, he can be sure 
to have the use of his electric razor or other 
electric appliance if he carries a set of plug 
adapters, now available. The kit, shown in 
the photograph reproduced above, provides 
an extension cord and various styles of 
adapters for use with practically any kind 
of electric socket. 


Bugs Flown to Work Here 


FRIENDLY insects for fighting beetles that 
attack asparagus made an unusual ship- 
ment in a recent transatlantic flight of the 


Pan American ways Atlantic Clipper. 
Sent by the 1 Yepartment of Agricul- 
ture’s rope: ld station near Paris, 
France fies e to be turned loose in 
this country to carry on their good work of 
killing parasites 
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Air Bomb Releases ay - 
Sky Advertisement 


URSTING high overhead with a loud explosion to attract 
B attention, a novel aerial bomb for advertising purposes 
has just been introduced. At the first glance, spectators see 
only a huge cloud of smoke as the bomb bursts. In a mo- 
ment, the smoke clears and a giant object—an oversize copy 
of the bottle, food package, automobile tire, or other product 
being advertised—is revealed floating in space. Made of 
lightweight, silky paper, the advertisement weighs only about 
nine ounces, though it may have a surface area of sixty-five 
square feet and be as much as fifteen feet in length. It re- 
quires from two to ten minutes to float back to earth, being 
borne up by rising air currents entering a hole at the bottom. 
Weights at the bottom hold the parachutelike advertisement 
upright. Developed for use wherever large crowds gather 
outdoors, the compact bomb is shot from its mortar at a safe 
distance. It rises 360 feet before a time fuse explodes it, 
and the giant “flying signboard” is 
released. At a seaside resort, the 
practice is to shoot the bomb aloft 

m a boat cruising a short distance 0 seleesee @ alincsiinn 

f the bathing beach. copy of product advertised 


How the aerial advertising 


bomb is fired. On bursting, 
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Can Deadly Snake Venom Save Lives? 


EXACTLY how does the 
venom of a deadly water- 
moccasin, a snake native 
to the southern United 
States, act on the vital 
processes of a human be- 
ing? That is the problem 
being tackled by Prof. 
Robert V. Brown, Univer- 
sity of Chicago physiolo- 
gist, who believes that the 
answer may provide a way 
to control hemorrhage and 
falling blood pressure, for, 
he states, small doses of 
moccasin venom have al- 
ready been used to de- 
crease the susceptibility of 
human beings to hemor- 
rhages. Five of the deadly 
snakes are kept in Pro- 
fessor Brown’s laboratory, 
and “milked” regularly by 
causing the reptiles to bite 
into oiled silk stretched 
over the neck of a bottle. 


Milking’ a water moccasin of its 
venom by causing it to bite into 
oiled silk stretched over a bottle 


Recording the effect of venom on living heart of a frog (at arrow) 


“Sight’’ Chart Tests Television Camera 


The odd patterns test a television camera's focusing ability 
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FLARING vertical and horizontal 
lines of various widths and spacing, 
solid and open squares, rectangles, 
and other shapes form a queer 
chart developed by General Electric 
engineers for checking the adjust- 
ment and operation of television 
cameras. Said to test the “sight” 
of the television camera eye in 
much the same manner as human 
sight is checked by means of the 
optician’s wall chart, the device is 
set up in front of a television cam- 
era lens. The sharpness of the 
chart’s details on the receiving 
screen then indicates needed ad- 
justments. 
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IT MAKES little difference to Michael Mur- other on top of the plane. Two cockpits are 
phy, stunt flyer, and his mechanic, Eddie’ also provided, so that one pilot is always 
Leach, whether they land their new plane _ flying upside down. Incidentally, can you 
right side up or upside down. For the novel _ tell by the photograph whether the craft is a 


moplane is fitted with two sets of landing high-wing monoplane right side up or a low- 
wheels, one in the usual position and the wing monoplane upside down? 


Cable Drill Clears Sewer Pipes 


IN THE odd photograph below, it looks as though some 
Simple Simon were trying his luck at fishing in a city 
sewer. However, the picture actually shows a special drill- 
ing apparatus that draws a steel wire through a sewer 
pipe, and cuts off any tree roots growing between joints. 


License-Key Chain 
for Motorists 


LICENSE HOLDER and key 
iin are combined in a novel 
essory formotorists. Rolled 
a driver's license or regis- 
tion certificate is inserted 
thin a hollow tube of plas- 
material which is attached 
i chain to the ignition key o : 
he car. Thus the driver is , 
e to have the license with . KM | 


whenever he drives. Any tree roots growing into a sewer pipe are cut away by this unit 


+ 
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New Print Drier Utilizes 
Heat of Electric Bulb 






Wet prints are placed in contact with the cyl- 
inder and held in place with a canvas cover. 
The cylinder is then placed over a lighted bulb 


SING the heat of an ordinary 100- 

watt electric bulb to dry photographic 
prints, a simple device recently intro- 
duced for amateurs permits quick drying 
and ferrotyping in a minimum of space. 
The drier consists of a cylinder of chrome- 
coated metal and a canvas cover. Glossy- 
paper prints are pressed on the outer sur- 
face of the cylinder by means of a roller 
or squeegee. After the canvas cover is 
fastened over the prints, the cylinder is 
slipped over the 100-watt lamp, which 
hastens drying without injuring the prints. 


Hand Generator Fires Flash Bulbs 


WITHOUT the use of batteries, a new photoflash outfit sets 
off the artificial illumination by means of current generated 
within the base of the “‘gun.’’ By pressing a hinged lever on 
the side of the base, the operator spins a tiny dynamo with- 
in the handgrip to produce the needed flow of electricity. Ac- 
cording to the manufacturer, the device lasts many years. 


Tool Simplifies 
Film Splicing 


A NEW tool for use in 
splicing home-movie film is a 
square metal tube with a 
sponge and scraper at one 
end and a rubber bulb at the 
other. Squeezing the bulb 
forces water into the sponge 
for dampening the emulsion 
that is to be scraped away, 
after which the_ splice is 
made in the usual way. 
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This device provides both moisture and / 
a sharp blade for scraping film. At 
right, squeezing the lever in the handle 
turns a generator to fire the flash bulb 
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Home-Movie Camera 
Gets Range Finder 


CLOSE-UP shots with a _ well- 
known make of American home- 
movie camera are_ simplified 
through the use of a new range- 
finding mechanism which enables 
the operator to see exactly what 
will be recorded by the film and to 
be sure the objects are in perfect 


focus. To use the new range finder, 
the camera is set on a tripod, the 
film magazine chamber is removed, 


and the device is at- 
tached in its. place. 
After the focusing has 
been accomplished, the 
magazine chamber is 
replaced and the pic- 
ture is made. 


For accurate close-up focusing, the unit 
shown at left is inserted in place of the 
magazine chamber of the movie camera 


Viewer Aids in Photo Composing 


Note how the pocket-size view- 
er opens up for use. Sighting 
through it aids composition 


TO HELP amateurs get good 
composition in their pictures, 
a pocket-size, translucent 
viewing screen is now avail- 
able. On the screen is a sym- 
metrical pattern of thin lines 
as a guide for arranging sub- 
jects of interest. Looking 
through the screen, the pho- 
tographer finds the best ar- 
rangement of his material, 
then sets up his camera to 
take in the identical view. 
The screen also shows how a 
finished picture will appear. 


Handy Brush for Darkroom Use 


DESIGNED for removing 
particles and pieces of 
from the surface of a 
tive before it is placed 
n enlarger, a new aid 
roducing better results 
e darkroom is a wide, 
tweight camel’s-hair 
h. A hole at the top of 
brush permits it to be 

up out of the way 
1 not in use. The handy 
1 is shown in the illus- 
m at the right. 
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Tripod Feet Grip 
Floor or Ground 


METAL points for outdoor 
use and rubber grips for in- 
door use are provided on 
the feet of a new tripod 
just marketed by a western 
manufacturer. Pivoted at 
the lower end of the three 
legs, the feet and points 
form single units. For out- 
door use, the rubber foot is 
folded up bringing two 
steel points down to grip 
the earth; indoors, the 
points are turned upward 
and the nonskid rubber sur- 
face comes in contact with 
the slippery floor. 
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Give your |. Q. a workout on these tricky questions. You'll find the correct answers on page 246. 
If you don't fall down on more than four of them, you can consider yourself fairly well informed 


o WHATEVER IT 1S 
ITS ALL RIGNT wiTH ME! 
4 


aa 
trie 
] Mistletoe is (a) a kind of evergreen tree 
(b) a parasitic shrub (c) a fern (d) a 
member of the thistle family. 


In an automobile, the distributor regu- 
lates the flow of (a) gasoline (b) oil (c 
electricity (d/) water 


3 Divers working at great depths now 
avoid the “bends’”’ by breathing oxygen 
and (a) chlorine (b/) methane (c) helium 


d) nitrous oxide. 


cornerstones (b) 


4 Cormorants lay (a) 
railroad 


eggs (c) smoke screens (d) 
tracks (e/) submarine mines. 


5 When photographs are taken, light acts 
upon compounds of (a) tin (b/) aluminum 
c) silver (d) radium. 


6 Meteors rarely strike the earth because 
(a) the moon's gravity pulls them away 
from the earth (b/ most meteors do not 
travel fast enough to catch up with the 
earth (c) the friction of the atmosphere 
heats and destroys them. 


Given different-shaped 

the same area, the one that can be sur- 
rounded by the shortest fence will be (a) 
square (b) circular (c) triangular (d) ob- 
long. 


When a chemist writes the symbol ‘‘Fe” 
he means (a) fluorine (b) feldspar (c 


iron (d/) mercury. 


9 How many times a pendulum swings in 


a minute depends upon (a) the length of 


the pendulum /(b) the weight of the bob (c/ 
the length of the arc. 
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fields of exactly 


Even a landlubber should know that 

“weighing the anchor’ means (a) put- 
ing heavy weights on it in rough weather 
(b) pulling it up from the bottom (c) seeing 
whether it complies with a legal standard. 


1] Moonlight is produced by (a) the heat 


reflected sun- 
the moon's 


of the glowing moon (b/) 
ight (c) 
rocks. 


phosphorescence of 


Two equal and opposite forces, acting 
| 2 so as to produce a twisting motion, are 
‘alled a (a) doublet (b/) couple (c) dipole 
d) tandem /e) binary (f) swivet. 


1 3 There is usually a small space between 
the ends of rails, in railroad tracks, to 

a) prevent stray electric currents from 

interfering with signals (b) allow for ex- 
pansion (c) make the rails easier to replace 


14 Placing an object in a vacuum (a) in- 

creases its weight (b) decreases its 

weight (c/) does not affect its weight. 

15 A tarpon is (a) a weapon for killing 
whaies (b)/) a rainproof fabric cover (¢ 

a plug for the muzzle of a big gun (d) a 

kind of fish. 


] You could see the wave form of alter- 

6 nating current with (a) a pantograph 
b) an oscillograph (c) a chronograph (d 
cardiograph. 


17 Cyanides should be used with care be- 
cause they are (a) explosive (b 


poisonous (c/ breakable (d) habit-forming 


18 «. 


scope (b) 


meniscus lens would probably be 
found in /a) a large astronomical tele- 
a lighthouse tower (c) a cheap 
box camera (d/) a compound microscope. 


19 The retina is part of the (a) nose (b 
eye (c) ear (d) larynx. 


20 If a large passenger liner sailed out 0! 
New York and went mysteriously un- 
reported thereafter, at least you could be 
certain that it was not at a seaport in (a 
Spain (b) Ecuador (c) New Zealand (d 
Switzerland. 
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Un-Natural His 


AFRICAN TOURACOS CHANGE COLOR WHEN 


THEY GET WETY CERTAIN FEATHERS UNDER 
THE WING HAVE A PIGMENT THAT “RUNS? 


TURNING THE COLOR FROM GREEN TO RED? 


SRT BRE 


IN RELATION To ITS SIZE, THE KIWI 
OF NEW ZEALAND LAYS LARGER EGGS 
THAN ANY OTHER BIRO IN THE WORLDS 





ad PB SOE PT AREER “RCRA, 


LIKE OTHER MAMMALS, THE DOLPHIN 
AS EYELIDS, BUT THE PUPIL OF THE 


EYE 1S HEART-SHAPED? AND THE 


AR OPENING tS SO SMALL IT WILL 


HARDLY ADMIT A PINS 


HEART-SHAPED 
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COMPARING THE TINY SIZE OF 2252" 
TERMITES WITH THE HEIGHT OF THEIR 
BUILDINGS, WE SEE THAT THESE INSECTS 
ORIGINATED THE SKYSCRAPERS 
WISER THAN HUMANS, HOWEVER, THEY 
BUILD IN PYRAMID FORM f 


LF Oe RAS RRR TERM os 


TROGONS oF Centra America, 

NEST INSIDE THE HOMES OF 

VICIOUS TROPICAL HORNETS, 

AND EVEN FEED ON THEIR OUTRAGEP HOSTS! 








THe POTATO is NOT A ROOT BUT A 
TUBER, BECAUSE iF IT 1S PLANTED THE 
“EYES” SEND UP LEAVES’ A ROOT SENDS 
OUT ONLY ROOT HAIRS / 





a a 
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BEVERAGE DISPENSER. Cocktail in- 
gredients are automatically mixed 
in the right proportions with the 
novel liquid dispenser shown above 
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VERSATILE HAMPERS. The 
bathroom hamper at the right 
has a large vanity tray built 
nto its top, which is easily 
turned out for use as shown. 
There is plenty of room for 
osmetics. Below is an- 
other hamper that has 
1 built-in receptacle to 
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dispense cleansing tissue 


STREAMLINE NUTCRACKER. The 
motion of this new nutcracker makes it easy to 
crack shells without mashing meats or fingers 


limited 
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By 
MARTIN BUNN 





VER since the World’s Fair 
opened, Gus Wilson had been 

saying that he was going to 

Lee take a day off and get a pre- 

view of what the world is going to 

be like tomorrow. But the Model 

Garage was even busier than usual all sum- 
mer, so Gus kept putting off his holiday. 

Autumn was well under way when his 
partner Joe Clark, who had been to the 
Fair a half dozen times, built a fire under 
Gus with the observation that if he didn’t 
get a move on he'd find the big show closed 
and boarded up when he finally got to it. 
Only then did Gus break down and say that 
he’d go the following day. 

So the next morning he left home in his 
car at about his usual time, headed for the 
Fair. First, however, he took a look-in at 
the Model Garage. 

“Just wanted to make sure that every- 
thing’s going along all right,’’ he told Joe 





"Try her again," Gus said. This time it started 
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with a slightly sheepish grin on his face. 

“On your way, Gus!” his partner said 
coldly. “Beat it! Get the heck out of here! 
There’s a lot worth looking at over there at 
the Fair, and you're wasting time.” 

Gus grinned, and started filling his gas 
tank at the pump. Before he had finished 
a business coupe stopped beside him, and 
when he looked up he saw that it was driven 
by Harry Meyers, a drug salesman who al- 
ways stops at the Model Garage for servic- 
ing when he is in town. 

“Good morning!’”’ Gus said. “Joe will 
take care of you in just a moment. I'm 
taking the day off. Going to the Fair.” 

“Swell!” Meyers approved. “But, say 
have you got just a minute to spare? I’m 
having trouble with my car, and I’ve got a 
busy day ahead of me.” 

Gus hesitated. “What kind of trouble?” 
he asked. 

“Starting trouble. And I can’t under- 
stand it--never had any before, with this 
bus. I had to stop and get some gas at 4a 
filling station about five miles down the 
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Meyers stepped on his starter. 


ed to start 


ie€ll 


noe 
Lis. 








couldn’t make it to your piace. When 
nothing stirring! The two 
ws at the filling station took a look at 
wiring, but couldn’t find anything 
Then a grocery boy came along in 


elivery wagon, and I got him to push 


intil I could get started again.” 


Switch off your engine,” Gus said. “All 


Now try to start it again.” 
Nothing 


happened. 


the 


{ 


est 


Ni 


cj 
i 


al 


fumph!” Gus grunted. “Did those fel- 
at the filling station do anything to 
car except fill your gas tank?” 
‘hey checked the oil and water, the way 
always do, but I didn’t need either.” 
raised the side of the hood near- 
» him. “Try her again.” 
yers stepped on the starter again. 
ing happened, except that under the 
somewhere on the side of the engine 
from him, Gus saw a spark flash. 
Vait a minute,” he said. He closed his 
of the hood, walked around the car, 
raised the other side. “Now again.” 
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Joe Clark and a state trooper Gus 
didn't know were standing near 
his car, both looking serious 


Why Is It That a Day Off 
Just Never Is an Off Day? 
Gus Tried To Figure That 
Out All One Busy Morning 


Again Meyers stepped on the starter. And 
again the spark flashed. This time Gus saw 
where and why it flashed. The bayonet-type 
cil-gauge rod, instead of having been re- 
turned to its proper position after the oil 
hac. been checked, had been left lying across 
the starter, with one end resting against an 
exposed starter-switch terminal. Whenever 
the circuit was closed by the starter pedal 
being pressed down, the exposed terminal 
became “live,” causing the spark Gus had 
noticed, and grounding out the starter. 

Gus pushed the oil-gauge rod back into 
its place without saying anything. ‘Once 
more,” he then told Meyers. This time the 
engine took off perfectly. 

“You’re all right now,” Gus 
darzage done.” 

Meyers wanted to know the cause of the 
trout:e, so Gus had to tell him. 

“Well,” he concluded, ‘now you're fixed 
up, I'm off for the .... ’Morning, Doc!” 

“Gocc morning, Gus,’’ Dr. Marvin said, 
getting cut of his car. “I didn’t expect to 
see you secre. You said that you were going 


said. “No 
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$100 in Prizes 
FOR GARAGE MECHANICS 


Do you work in a garage, or maybe 
own one? Then at some time you 
have come up against a car ailment 
that had you all tied up in knots try- 
ing to solve. Martin Bunn wants to 
know what the trouble was and how 
you found and fixed it. For the most 
interesting letter of not more than 
500 words describing the ailment and 
its diagnosis and cure, we will pay $50. 
The second-best letter will win $25, 
and the writers of the five next-best 
will get $5 each. 

Gus and the technical editors of 
this magazine will judge the letters, 
and their decisions will be final. In 
case of a tie, each tying contestant 
will be awarded the prize tied for. 

Address your letters to Gus Wilson, 
in care of POPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 
Letters must be mailed before mid- 
night on December 15, 1939, when the 
contest closes. No entries will be re- 
turned, and all will become the prop- 
erty of POPULAR SCIENCE MONTHLY. 











to take a look in at the Fair today.” 

“So I am,” Gus told him. “I’m just start- 
ing. What’s the matter, Doc? You look sort 
of worried.” 

“Well,” the doctor said, “I don’t want to 
bother you about it on your day off, but 
these brakes of mine still are a long way 
from being right. They worked well enough 
for a while after you fixed them yesterday 
afternoon, but this morning they’re so bad 
again that I’m afraid to drive with them.” 

“There's something darned queer about 
those brakes,’’ Gus said, ‘‘and I'm going to 
find out what it is. I thought I had it licked 
the first time you came in about them.” 

“I didn’t have any more trouble for about 
a week,” Dr. Marvin said. 

“And then you had some more. Air in 
the lines again. Then the same thing again 
yesterday. Well, I’m going to find that 
trouble right now! You take my bus to 
make your calls this morning, Doc. By the 
time you get back from them I'll have your 
brakes fixed or I'll have blown out a couple 
of little gray cells trying!” 

Dr. Marvin protested to no avail. 

“I'll have plenty of time at the Fair,” said 
Gus. “Every one tells me that the evening is 
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the best time to enjoy yourself over there.” 

Finally Dr. Marvin drove off in Gus’s car, 
and Gus drove the doctor’s car into the 
shop. While he was changing into overalls, 
Joe Clark came in. “Might have known it!” 
he exclaimed disgustedly. “By jiggers, you're 
the most provoking man I ever knew. I'll...” 

“Don’t stand there gassing, Joe,” Gus 
told him. ‘I want to get these brakes fixed, 
and then be on my way.” 

Joe shrugged his shoulders helplessly and 
went back into the office. “Come on, Har- 
ry,” Gus said to the grease monkey. “We're 
going to take this hydraulic system apart.” 

They took the system apart, but Gus 
couldn’t find anything the matter with it. 
The cylinders and cups were in perfect con- 
dition, and there were no leaks. So they 
reassembled it, and found that the brakes 
vorked perfectly. 

“Which,” Gus said, “means nothing at 
all. Each time I’ve worked on them, those 
brakes have seemed in perfect condition 
when I finished, but they went bad again. 
I'm going to take this bus out and drive it 
for a while and see what happens.” 

Gus was back within a half hour, and as 
soon as he drove into the shop Harry saw 
that he was good and sore. “Same damn 
thing over again!’’ he snapped as he got 
out. “Air in the lines, so the brakes can't 
release properly. By gosh, it’s got me 
stumped!” 

He took his pipe out of his pocket, and 
walked around the rear end of the car 
toward his workbench, in search of his to- 
bacco. ‘What's this?’ he said stopping. 
“The tail light is burning. I'll have to check 
that stop-light switch.” 

He raised the hood, and with a quick 
glance located the switch, mounted on the 
master cylinder of the hydraulic system. 
Harry, always anxious to be helpful, reached 
in to make certain that it was fastened se- 
curely in its place, and jerked his hand 
away with a yell of ‘“‘Ouch!”’ 

“What's the matter with you?” Gus said 
unsympathetically. 

“I burnt my fingers!” Harry moaned. 
“Say, that blamed switch is red-hot!” 

“Hot?"’ said Gus. He touched a fore- 
finger to his tongue, and then to the switch. 
“So it is—-and the cylinder is hot, too.” He 
took off the cylinder’s filler cap, peered in 
and saw that the brake fluid was bubbling. 
“First time I’ve ever seen that happen.” 

He took the switch off, checked it care- 
fuliy, and found that sometimes it shorted. 

“So that’s the answer,”’ he said. “See 
what’s been happening, Harry? Sometimes 
that switch would short, and get so hot that 
it would heat up the metal around it s0 
much that the fluid would boil. The boiling 
oil periodically (Continued on page 243) 


POPULAR SCIENCE 


ee ee 


“fi a hin hg eget ar 








| Thus Iosue.. ICE BOAT, 1940 MODEL - PHOTO HINTS 
/ EIGHT PAGES OF NEW CHRISTMAS-GIFT IDEAS 





FITTING UP A PLACE TO 
WORK is the first step. Here 
Robert Jaacks, whom Mr. 
Love is helping to start a 
home workshop, is lining a 
corner of his double garage 
with three-ply fir wall board. 
He primed the plywood with 
paint before setting it up 


WITH AN INITIAL OUTLAY 
of twenty-five dollars, he 
has put up and painted three 
sheets of wall board and 
built a simple bench. The top 
is a 2” by 12” plank, but the 
width has been increased by 
adding a tool tray. The bench 
is made more rigid by sheath- 
ing it with wall board. An 
inexpensive clamp-on vise is 
used, but will be replaced 
later with a permanent iron 
woodworker's vise. Drawers 
will be added to the bench. 
Some tools are racked on the 
backboard of the bench; oth- 
ers hang inside temporarily 
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ANYONE CAN BUILD UP A GOOD SHOP ON THE BUDGET SYSTEM 


ELAXATION, pleasure, profit—these are the benefits offered by a home 
workshop. In this invaluable new series of articles, Mr. Love, who is an 
outstanding authority in this field, and one of his friends will illustrate the 

development of a woodworking shop. This shop is being started with an outlay 
of $25 for tools and materials, and equipment will be added on a monthly budget 
of $15. A bench has already been made as shown in one of the accompanying 
photographs and in the shop data file sheet on a following page. From month to 
month you will see the shop grow and in this way obtain suggestions to help you 
equip your own home workshop to suit your individuality and the kind of work 
you wish to do. 


What is a home workshop ? make, garden trellises to build, tables and 
chairs, as well as decorative whatnots or 

HOME workshop is a place where a whimsical toys, to construct. But metal 
man can ride his hobby and indulge machining, as in model locomotives and ex- 

his creative bent. As he 

builds a cabinet, a ship 

model, or a desk set in By EDWIN M. LOVE 

copper, his business cares 

are forgotten, his wor- 

ries vanish, and he re- 

laxes in body and mind. 

He plays, but his play is 

es than a sport. He Mr. Love at work re- 

builds a thing of beauty geting Sis Someus 
ae i ibe Cody coach model. 

and utility that is a vis- He is a craftsman 

ible token of patience, of great experience 

forethought, and _ skill. 

This experience in hand- 

work gives the office 

man a better understand- 

ing of the craftsman’s 

viewpoint; while practice 

in design and planning 

acquaints the physical 

worker with executive 

problems. Working to- 

gether in the home shop, 

father and son are drawn 

into closer comradeship. 


What can be done in a 
home workshop ? 


LMOST any creative 
A activity can be car- 
ried on. Woodworking is 
the most popular. There 
are home _ repairs. to 
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perimental work, and ornamen- 
tal projects in copper or brass 
are also much favored. Many 
other hobbies have their enthu- 
siasts—leather work, puppetry, 
stagecraft, forging, jewel cut- 
ting, weaving, and pottery, to 
mention a few. 


Is a home workshop 
expensive to equip? 


O. The cost is moderate. 

Start with a small bench, 
such as the one shown on the 
accompanying shop data file 
sheet, and a few common hand 
tools of the type the average 
man already owns. As the need 
arises, add other equipment. One 
machine at a time can be bought, 
and this can be done on small 
monthly payments if necessary. 
Actually the cost of a well- 
equipped shop is generally less 
than that of a used automobile 

in fair condition. 


Where can a shop 
be set up? 


| THE garage, base- 


ment, or a barn; even 

in an attic, bedroom, or 

a kitchen. A removable 

Jaacks pays a visit to bench top can be 
Mr. Love's shop to ask _ = - clamped to the kitchen 
some questions about a _ mem = table, or a_ portable 
ship-model blueprint , UU ee cabinet bench designed 


[WOODWORKING] 


The top is a 2” by 12” plank 
smoothed on top and edges. 
Lap a board under the rear edge 
for a tool tray, and another on 
the back for a rack. Close the 
left end with a triangular block 
sloping inward toward the right. 
Notch upper stretchers to fit the 
top. Legs are attached with 3” 
iron corner braces. Cleats un- 
der the tray and behind the rear 
stretcher give nailing for the 
top and bottom of the 14” ply- 
wood sheathing. Any desired vise 
can be attached, and a hard- 
wood strip screwed across the 
end will serve as a planing stop. 
Drawers may be fitted inside. 
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so that it can be pushed into a corner 
rr closet. Sometimes a small, inexpen- 
sive lean-to may be built on the garage. 


Renters change homes frequently. 
Isn't a shop hard to move? 


OT if properly planned. Keep tools 

in drawers or small cases, accord- 
ing to classification; and when moving 
time comes, fold the containers and 
nest them together in the van. Un- 
packing will be equally simple. Light- 
ing equipment and wall racks can be 
standardized and made demountable. 


Garages and basements are deficient 
in windows. What about lighting 2 


S THE home shop is mostly used at 
A night, windows are not needed for 
light, which is an advantage, as equipment 
can be placed without reference to them, 
with racks near at hand. Individual lights, 
or lamps on swinging brackets, are easily 
ontrived, and a small fan will aid in ob- 
taining adequate ventilation. In cold weath- 
er install a gas heater, if necessary, or if 
building laws permit, use a small stove to 
burn chips and litter. 

Incidentally, the fewer windows, the easier 
it is to solve the noise problem. Line the 
shop with wall board or any cheap sound- 
insulating material, even cardboard news- 
paper mats, and set machine and bench 
legs on rubber or in cups of sawdust. Little 
noise will then reach the outside. 


What materials are worked in home 
shops, and what do they cost? 


OODS can be purchased or ordered at 

any lumberyard and cost from a few 
cents to a dollar a board foot (1” by 12” 
by 12”). Good paints cost 30 cents and up a 
half pint. A little arithmetic will show that 
furniture built of excellent materials need 
not be costly. Aluminum and copper tubes 
and sheets cost about 90 and 50 cents a 
pound respectively at a tin shop. Local 
costs of plastics, leathers, art materials, 
id the like vary, but can be found easily 
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enough by inquiring 
at stores and shops. 
Many usable mate- 
rials can be found at 
wrecking yards, in 
scrap bins and attics, 
and even at second- 
hand stores. Hard-to- 
get items may be 
obtained from special- 
ized mail-order houses 
that advertise in 
magazines. Their cat- 
alogues list innu- 
merable craftwork 
materials, veneers, 
rare woods, hard- 
ware, fittings, special tools, and finishes. 


Is it worth while for an unhandy 
man to have a shop? 


B* ALL means. Try out various hobbies, 
and on? that suits will be found. Practice 
develops interest, skill, ingenuity, and all- 
round ability. The man who hasn’t aptitude 
in some shopwork is almost nonexistent. 


Can project plans be bought? 


ES. This magazine, for example, offers 
Yiu plans at low prices. There are 
dozens of interesting projects of the type 
that can be built in one evening, and of 
course, any number that need more time. 
The latter call for greater skill and have a 
continued and growing interest, like an ex- 
citing serial story. In addition, various 
construction kits for building models, boats, 
decorative metal projects, and even furni- 
ture, are offered in various forms. 


Can the average man make presentable 
original designs for his projects ? 


Good design is 


E CAN easily learn to. 
~ largely dependent on good proportion; 
and two or three simple rules, applied with 
common sense, will take care of most of 
the common problems encountered in plan- 


ning original projects. There are excellent 


books on the subject. 


Can the home workshop be used 
for community betterment ? 


UNDREDS of home workshop clubs 
and individuals make toys to distrib- 
ute among poor children, build bird houses, 
and construct equipment for Boy Scouts, 
small local libraries, churches, and other 
organizations. And there is no reason why 
larger projects could not be undertaken. 
(TO BE CONTINUED) 
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PEEDY, stable, and spinproof, this new 
ice boat Mercury embodies the latest 
improvements in design. It is a four- 

runner craft with long, springy fore-and- 

aft runner planks. These planks 

assure resiliency and comfortable 

riding qualities, yet keep the run- 

ners in perfect alignment. A steer- 

ing bar traverses the cockpit so 

the pilot can steer without chang- 


Runner 


Tapered blocks: 


by 8” 


Crosspieces : 


Braces: 


Center plank: 


Cockpit 


ing positions with passengers in the boat 

Mercury is 18’ long and 9’ 2” wide, with a 
cockpit large enough to hold five or six per- 
sons. The sail area of 125 square feet makes 


LIST OF MATERIALS 


LUMBER 


1” by 8” 
1%” by 8” 


by 18’ 3” 
by 18” 


planks: 6 pe. 
2 pe. 
oak. 
2 pe. 
14” by 


spruce. 
oak; 4 pe. 1%” 
by 9” 
214" by 9’ 2” 
.” by 4’ oak. 
2” by 8” by 8’ white oak. 
2 pe. %” by 43” by 6’ plywood or pressed 


" by oak, 
21 


2 pe. 


floor: 


composition wood. 


Back rest: 
Back-rest supports; 
Dashboard: 


Runner 
Runner 
Mast: 
Boom: 


Boom jaws: 


Wooden 


Tiller bar: 
Tiller brace: 


Trusses: 
Hobblers: 


1%” 


Rudderposts: 
Steering rods: 


Runner 
angul 
Straps: 


Rudderpost joints: 


Mast-st 
Fender 


for b 
4-4” 











back- 


fastening rnast; 


2 pe. 


Carriage bolts: 


12-4% 
Stove or carriage bolts: 
pit floor; 


1%” by 8” by 7’ white oak. 

6 pe. 4%” by 3” by 10” white oak. 
2 pe. %” by 8” by 43” white oak. 
chocks: 4 pe. 134” by 6” by 4’ white oak. 
fenders: 2 pe. 1144” by 2’ 0” half-round oak. 
1%” by 6” by 24’ spruce. 

2 pe. 1” by 3} »” by 12’ spruce. 
2 pe. : by 1%” by 15” white oak. 
stays (optional 1” by 2” by 16’ spruce. 
1%” by 2%” by 8’ 6”. 
1” by 2” ‘ 


METAL PARTS 
on” 


2 pe. 2” by 3” by 9’ 2” angle iron. 

4 pe. 3” by 4” angle iron 12” long; 2 channels 
wide inside by 4” deep by 5” long. 
2 pe. %” dia. 12” long. 

1” tubing. 2 pe. 8’ long. 

blades: 4 pe. 1” by 1” angle iron or 60-deg. tri- 
ar tool steel, 42” long. 

10 pe. %” by 1” by 8”. 
2 Chevrolet drive-shaft universal joints. 
ep braces: 2 pe. 2” by 5” angle iron 3” wide. 
braces: 4 angles 1%” by 3” by 1” wide. 


FASTENINGS 


1 pe. 


8-414” by %” for trusses; 12-5” by 1/2” 
4-3\%" by %” for fastening canter plank; 
by %” for fastening rear braces to center plank; 
" by %” for attaching hobblers. 

28-144” by %” for fastening cock- 
and 6-3” by *%” for attaching 
by %” and 2-4” by %” for 
4%” (with lock washers) for 


races 


6-2” by %” 
support; 2-3” 
18-1” by 


rest 


dashboard. 


Studs: 
8-6” 


angle- 


screw 
4-414," 


2 Ib. 


Sail 


stz 
3 


Side 

60’ 
3 small 
1-6” 
6-1” 


4," 


36’ 
| gal. 


* lint 





Haly: ard 
an 
dia. 


groove 
1 spring for supporting steering gear 


1 


12-7" by 
by %” 


>" for attaching triangular steel blades; 
>” for attaching triangular steel blades. (If 

iron blades are used, % gross No. 8-%” flathead 

S, instead of studs.) 

by %” kingbolts for runner pivots. 


MISCELLANEOUS 


waterproof casein glue. 


one 


75’ required. 
are not used): 


and mainsheet: 1%” Manila rope, 
1ys and forestay (if wooden stays 
flexible cable. 

turnbuckles. 
mast sheave. 
pulleys: 2-1” double pulleys. 

grooved track. 
pt. aluminum 


for 
and % 


Marconi track, if substituted 
waterproof spar varnish 
for metal parts. 


The unusual design of this ice 
boat makes capsizing practically 
impossible. The roomy cockpit 
can accommodate five or six 
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x : ry i 7 4 
Wf . ff 


4 ig ‘7s SEA SE E* 
f hi oss ‘bi f 


AN EASILY BUILT, 
MUCH IMPROVED 
DESIGN WITH FOUR 


RUNNERS MOUNTED ; / 
ON SPRINGY FORE- BaF NY, Y Assembly view. The 


rear runners are set 


‘ ] — > +HA\ Ze } : 
J ™ Pe, ; o track in the cuts 
AND-AFT PLANKS ; NZ of the front rudders 


J. JULIUS 
FANTA 





the boat fast in light winds, and it can hold its own with rac- 
ing craft capable of from 60 to 65 miles an hour. 

The original ice boat was constructed by Walter Winding, 
f Milwaukee, Wisc., at an estimated cost of $90 for all mate- 
rials, including a professionally made sail. The work required 
ibout 100 hours. 

Select Sitka spruce is used for the runner planks, each of With this sail, the boat is 
which is laminated by gluing up three boards of the size given fast even in light winds 
in the list of materials. 
For this purpose use 
nly waterproof casein 
glue. As soon as each 
plank is glued to the 
proper thickness, sup- 
port the ends on saw- 
horses and weight the 
enter until the plank 
bends down 9”. Then 
lamp the glued boards 
n numerous places 

ith C-clamps or hand 

rews. Do not remove 
he clamps for at least 
wenty-four hours; then 
ny glue that has oozed 


rr ae 
ut can be removed —_ = RUNNER PLANK 18-3" 
ith a chisel. 48—A GTS TO AL:.OW FOR CURVE 


To level off the ends 
nd provide square sup- A top view of the hull and side view of the runner plank and runners 





. 33s — 
x2 |) 2x2 4x2 || 2x3" gx 

WHITE OAK ; ‘ WHITE OAK |} Let WHITE OAK 

/ L / BRACE 





_| 
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bid w PULLEYS 


‘pe T * 8 
MAST 2*8x8-0 : (qx2q 
WHITE OAK ~ WHITE OAK 
ag ~ BRAC! 
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8-6" 
CUTTING EDGE TO CUTTING EDG 
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The stability of the boat is obvious from this rear view. Note pulleys to keep mainsheet from fouling 


ports for the rudderpost fittings forward At the fore ends of the planks, drill *4’ 
and the hobbler bolts aft, it is necessary to holes for the rudderposts 4” from the butt 
glue six tapered wooden pieces in place as end, and 14” holes for the hobbler bolts of 
shown. Then saw the planks to length and the fixed runners at the after ends. 

plane the edges thoroughly. Now the 2” by 3” by 92” angle-iron 


beams are bolted 6 from 


1% i" the ends of each plank. 
7 Drill two 14” holes at the 





ends of these beams on the 
2” side. The holes should 
3"*%, BOLTS —+¢ be 2” and 6” from the ends. 
\ Also drill holes in the 
planks to correspond, and 
COCK PIT fasten the beams with 41.2 
FLOOR by 14” carriage bolts. 
Halfway between the iron 
beams, a 114” by 214” oak 
crosspiece is bolted with 5” 
by 12” carriage bolts. A 
similar crosspiece is bolted 
BOOM to the planks 3’ from the 
2'x3% *13-6" fore ends. ; 
y SHEETING A fore-and-aft center 
F xl x8 : plank of 2” by 8” by & 
STRAP BOLT OR white oak spans the trav- 
ersing iron beams as shown. 
It is fastened with two 31.” 
by 12” carriage bolts to 
each beam. Fit 114,” by 
OAK: JAW y 21,” oak braces between 
bao | Le mn pre sol gay cdh so “the 
bom _fau latter 3’ from the rear ends, 
and fasten with 1.” car- 
riage bolts. 
How the mast is stepped, and details of boom jaw and back rest Two sheets of 12” ply- 


‘xB OAK ~ 
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UNIVERSAL 
JOINT 


vood or pressed composi- 
yn wood, 43” by 72”, are 
fitted between the center 
ink and the runner planks 
* the cockpit floor. The 
iges of the floor should 


flush with the facing of 


34 L-IRON 
Heat Runner - 
ap 48" 


1% HALF-ROUND 
OAK 
Cr053 Section | 


am hae 





e angle-iron trusses. Use 
' by %” stove or car- 
ige bolts, with lock wash- 
to secure the flooring 
the trusses, and space 





Kunnet (MAKE 4) 


See Ee 


+ 


-— 12} 


a J 


T ‘ 
Steering Geat 
Construction 








bolts 6” apart. 
A back rest of 12” by 8” 
ak is mortised for the cen- 
plank and fitted between the runner 
lanks. It is supported in a tilted position 
six supports of white oak, as indicated. 
tach support is bolted to the iron truss 
with 2” by %” carriage bolts and to the 
ack rest with 3” by %” bolts, with the 
ids inside. 
The front panel of the cockpit consists 
two pieces of 14” by 8” by 43” oak, to 
w an opening for mast adjustment. 
hese are held with 4%” by 1” by 8” strap 
iron, secured with 1” by 14,” bolts and lock 
washers. 
Prepare the rear hobblers next. These 
» four pieces of 3” by 4” angle iron in 
12” lengths. They are drilled as specified in 
he sketch marked “rear runner”’ for bolt- 


ose-up of one of the front rudders, showing 
hobbler and the steering connection above. 
ght, a similar view of one of the rear runners 
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Method of making and mounting runners, and steering-gear details 


ing them to the runner planks with 412” by 
1,” bolts, with space between each pair for 
inserting the runners. 

Care should be taken in drilling the run- 
ner plank for the hobbler bolts so that the 
distance between each pair of angle irons is 
exactly 13%” throughout, otherwise the run- 
ner will not fit properly. Leave the bolts 
slightly loose for later adjustment of the 
rear runners. 

The rudderposts call for a little inex- 
pensive welding. Rods *%” in diameter are 
welded to the center of the tops of channel- 
iron pieces, as shown, which form hobblers 
for the rudders. Steering rods of 1” pipe, 
with an 8” S-curve in each, are connected 
to the rudderposts with old Chevrolet drive- 
shaft universal joints. A wooden crosspiece 
(its length will vary according to the S- 
curves, but is about 7’) holds the steering 
alignment true and is secured to the steer- 





32 mS a lb te 


The steering bar traverses the cockpit so the pilot 


ing rods with 1” metal straps. The tiller 
bar is fastened likewise. 

All runners are similar in size, shape, and 
construction. Precision in making runners 
contributes to the speed in racing. Warp- 
ing is prevented by laminating the runner 
chocks, which are made of 134” by 6” white 
oak. Cut each chock lengthwise into 1” 
strips and reverse the ends of alternating 
strips of each chock. Then glue the strips 
and clamp them until dry. 

The bottom edges of the chocks should 
have |.” curves as indicated so that run- 
ners will be rocker-shaped for easier ma- 
neuvering. Angle-iron blades may be fitted 
by beveling both sides of each chock; and 
they are then fastened with 1” flathead 
screws. For racing purposes, however, high- 
grade triangular tool-steel blades are 
recommended. Drill five !12” holes through 
the chock for stud bolts, and !.” deep into 
the tops of the triangular blades so they 
may be tapped for the studs. The blades 
assume the proper curve when drawn 
against the chocks by tightening the studs. 
To the outsides of the rear runners are 
fastened 11.” half-round 


steer without having to change his position 


grooving each half near the top, as indi- 
cated, for the sheave used in hoisting 

sail with a boltrope. The mast may be 
tapered at the bottom to 4” wide, if desired. 
The step is fastened to the center timber 
as shown. The mast may be braced with 
wooden side stays in the way illustrated or 
with conventional 1,” cable and _ turn- 
buckles, eye-bolted to the runner planks. 

Light springs are fastened to the mast 
to suspend the steering gear for the con- 
venience of the pilot. Single-sheave blocks 
are lashed in a single row to the boom in 
order to avoid fouling the mainsheet. The 
mainsheet runs forward to a pulley at the 
mast for ease in trimming sail. 

Sandpaper the hull, runners, mast, and 
boom thoroughly before applying three 
coats of high-grade waterproof spar var- 
nish. Each coat should be dry and lightly 
sandpapered before adding another coat. 

The alignment of the runners must be 
accurately checked to get speed. The fixed 
runners aft must be absolutely parallel. 
Check this with a large square and also 
by measuring the distance between the 

cutting edges with a bat- 





oak fenders with }, 
angle iron, as shown. All 


a ten. If out of line, loosen 
a a 2 the hobbler bolts and 





runners pivot in the hob- 
blers on 12” kingbolts 
and are cotter-pinned. 
The mast is made by 
gluing together two 
pieces of 115” by 6” 
spruce, 24’ long, after 





WZ cordingly. 


Ue Og r Fastening 
Fouling Mainsheet 


twist the runners ac- 
The forward 
runners are aligned by 
adjusting the crossbars 
of the steering gear, or 
by loosening the univer- 
sal joints. 


Pulleys to Avoid 
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Steam Box for Special Work 
Built from Two Oil Drums 


i FACED with the problem of bend- 

—_ ing long wooden runners for a motor 
sled he was making, one amateur 
mechanic constructed a steam box 
from two oil barrels, placed one on 
top of the other, as illustrated at the 
left. A rectangular opening was cut 
in the top and bottom of the upper 
drum and in the top of the lower 
one to permit the wood to go through 
into the bottom barrel. The open- 
ing was made only slightly larger 
than the wood. 

The barrels were propped up with 
bricks and stones so that a fire 
could be built underneath, and fas- 
tened to the up:ight poles with wire. 
The lower barrel was partly filled 
with water. Sacking was wrapped 
RS e's around the work at the top so most 
iy hy of the steam would be retained with- 

















Steaming a long plank so it can be 


t iF js i . 
bent for the runner of a motor sled | €— UPRIGHTS — ! in the drums.—JOHN G. ROBERTS. 


{ 2 
~~ wv 
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Clamps for Model Making 


SMALL clamps for model making are 
easily improvised from a number of com- 
monplace objects. Spring wooden clothes- 
pins with the jaws shaped as necessary and 
steel paper clips are frequently used. A 
discarded ruling pen is excellent for very 
small work, as are bobby pins and small 
bolts with large washers.—S. J. GANCHER. 


BRAZING NARROW BAND SAWS [WOODWORKING] 


Square broken ends of blade and file bevel on outside of one and inside of the 
other. Band saws should have an even number of teeth. Make the bevel %” 
long on 1%” or narrower blades. Clamp ends in brazing clamp so that backs 
are in line. Cover the filed surfaces and a piece of silver solder, the size of the 
joint, with a paste of borax mixed with water. Place the solder in the joint 
and melt it with a pair of red-hot blacksmith’s tongs or with a blowtorch. In 
the latter case, clamp the joint the in- 

Se = stant the solder melts and the torch is 
removed. To prevent breakage, reheat 
the joint until it turns a straw color. 
File off excess solder. 


BRAZING CLAMP 
ANDO TONGS 
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A CHARMING 
LITTLE 

adel = | ESIGNED in the 

FN style of a °: ic- 

hy | turesque little 

Cape Cod cot- 

tage, this doll house is 

an admirable Christmas 

present. 

Quarter-inch plywood 
is used throughout, with 
the exception of a thick- 
er base, and the whole 
is assembled with casein 
glue and brads. Assem- 
ble the ends with the 
partitions, then add the 
ceiling, and finally the 
roof. The front and rear 
walls are separate units 
and may be removed by 
pulling them out at the 
bottom or sliding them 
endwise. 

A celluloid pane is cut to fit in each window open- 
| ing, held on the inside by a thin strip of wood and on 
| ICELLULOID i the outside by the shutters, sill, and head trim or 
] ] STRIP lintel, after the white sash strips have been stuck on. 





CELLULOID 


WHITE 


" |PARTOUT hinged to swing in, but if many doll houses are to be 
built they may be dummies, framed on the wall. 
| STRIP Note the simplicity of the roof shingles—a series 
4 of light lengthwise cuts made on the circular saw, 
and shingle divisions indented with a chisel. The 
bricks in the chimney are made in the same way. 
The window box and plants are scroll-sawed and 
painted green except for the buds, which are red. 
Use white for the walls and green for the roof and 
shutters cf the doll house. 


_ et PASSE E On the original model the two outside doors are 














4 DUMMY 

Y at FAN LIGHT 
-} SCROLL-SAWED 
} 























ALL INSIDE FROM g WOOD 
DOORWAYS 
‘~ I%xe 


% EXTENSION 
OVER DOOR 
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DOLL HOUSE) swz" 


Description , L. 
Base 3 22 
Ends (allows for 

trimming) f 15 
Walls 7% 18 
Roof 18% 
Ceiling ‘i 17% 
Partition b 13% 


” 


eee oe ew! 
foes Eo) 


WHITE PINE 
Sills and head trim 


i 


a 
er 


Shutters 1 
3 : 

1 

Door frames 1 
ns - : 


a 


S 
% 
8 
8 
8 
8 
8 
Ss 


Celluloid for window 
Chimney 3 
Material for chimney cap, fanlight 
frames, flower box, and door Knob; 
brads, glue, paint, passe partout. 


RRR AMEN NN > 
WNWRWANWR WhO 











lt saves time to paper or decorate 
the interior walls before assembly 


CUT FROM 
33" ENTIRE CONSTRUCTION 
(Bricks 4 PLYWOOD, EXCEPT 
Scored) } BASE WHICH IS 44 


ALL WINDOW OPENINGS 
CUT 2*4° EXCEPT ONE 

IN FRONT 2*3"AND 
ONE IN BACK 2°«2" 








SHUTTERS 
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A small tool-post lamp. 
It can be plugged into 
the beveled duplex out- 
let to slant either way 


MATEUR machinists usually enjoy mak- 
ing accessories for their metal-turn- 


ing lathes, and several of these are 

shown in the accompanying illustrations. 
Of all the methods of illuminating lathe 
work, the tool-post lamp is considered the 
best. The one shown was made from a 


ANY AMATEUR MACHINIST 
CAN MAKE THESE USEFUL 


By HOWARD R. HEYDORF 


small sewing-machine or night 

light designed for a 7-watt bulb. 

The base of the light is a two- 

way wall outlet of the type hav- 
ing a beveled top and intended to be screwed 
to the baseboard. This is fastened to a 
piece of brass that is placed over the tool 
post and under the washer. Mounted in this 
way, the light throws the illumination di- 
rectly on the cutting tool. 

The second device is a tool-bit grinding 
attachment. The tool holder is 
made from a good grade of steel, 
the shank being turned to fit the 
tool-post slot. A hole is bored in 


How the protractor 
is mounted and the 
tool holder made 


This tool-bit grinding attachment has a protractor and pointer for 
the speedy and accurate adjustment of any required vertical angle 
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The slide-rest cover, cut from auto-roofing material or other 
heavy fabric, has a hole that slips over the lathe tool post 


take the tool bit 
ind is provided with a set 
screw. The one used in this 
ase was shaped from a Car- 
riage bolt. The back end of 
the holder is drilled to take a 
small wire pointer, which is 
held in place with a set screw. 
\ scale for the vertical angles 
is made from a small protrac- 
tor and fastened to a strip of 
brass that fits under the tool- 
holder shank. It is best to have 
the protractor markings on 
the outside and bend the point- 
r as indicated. This grinding 
ig may have to be blocked up 
to bring the tool bit up to the 
enter line of the wheel. Ad- 


the end to 


just the holder to give the cor- 
rect vertical angle, and use the 
slide-rest swivel to give the other 
angle. Do the grinding with a 
wheel of fine grit by passing the 
tool bit lightly along the side of 
the grinding wheel. Cool the bit 
with ice cubes or a wet cloth. 

Oil that is placed on the dead- 
center end of a turning is likely 
to be thrown off and soil the 
clothing of the operator. On work 
of small diameter this can be 
checked by fitting a piece of 
brass tubing over the tailstock 
sleeve as shown below. The cen- 
ter is oiled and then the tube is 
moved out to cover the center and 
stop any oil spatters. 

Lathe operators quickly learn 
the importance of keeping the 
slide rest free of metal chips and 
dirt. A cover made from auto- 
roofing material or other heavy 
fabric will accomplish this. Cut 
the holder in the center so that 
it can be slipped over the tool 
post and held with the regular 
washer. 

The tool-post light described on 
the preceding page is very effec- 
tive for smail work, but is equally 
good for large work where the 
tool must be watched. 


a oy <&, 
T SRES Bile ans 


io 


— 


A piece of brass tube, which fits over the tailstock sleeve, 
slides out to cover the dead center and stop any oil spatters 


How to Pour Liquids Neatly from Rectangular Cans 


FOR pouring liquids such as varnishes and 
ils from square or rectangular cans that 
ave the opening in one corner of the top, 
the can should be held so that the opening 
s up rather than down. The opening then 
emains at a sufficient elevation with re- 
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spect to the fluid in the can so that nothing 
escapes until the can is nearly horizontal, 
and the pouring can be done neatly and 
witheut dribbling. This method also allows 
air to enter more freely and avoids inter- 
mittent surges of liquid.—W. A. CRAIG. 
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A Hammer-Operated Punch for Light Work 





The frame of the 
punch is assembled 
by welding, and it 
is used with a ham- 
mer as shown below 


PUNCH @& — 
GUIDE \ 
wer 

— 
} 


RETRIEVER 
. 
a 








F OXYACETYLENE welding equipment is 
| available, it is a comparatively simple 
matter to construct a small punch for mak- 
ing holes in spring steel up to 3/32” thick 
and mild steel 4%” thick. 

The arm is cut from a piece of 12” plate 
to the end of which is welded a piece of 1” 
shafting with a hole drilled through it to 


serve as a guide for the punch. It is best t 
drill the guide smaller than required, then 
weld it to the arm and, after it has cooled 
drill the hole to the finished size. 

To do the welding, place the pieces in 
position, heat both to a dark red, spot the 
guide to the arm at each end, then start at 
one end and weld the seam completely. 
Turn the work over and weld the other 
seam, beginning at the hottest end. A suit- 
able base is then welded to the arm by fol- 
lowing the same procedure. Use a No. 4 tip 
and 1%” filler rod. 

The die holder is a piece of mild steel bar 
bent to a right angle as shown and slotted 
to hold the die. The die is made from mild 
steel, or preferably a piece of key stock. It 
is drilled for whatever holes are most com- 
monly required, but it is advisable to make 
them 1/64” larger than the holes to be 
punched. Two set screws hold the die in 
place. The die holder is mounted solidly on 
a bench block or a heavy piece of steel or 
cast iron. The punches are turned from 
cold-rolled stock and hardened by heating 
with the torch and plunging into oil. 

To withdraw the punch from the work, it 
is necessary to provide a retriever on top of 
the arm as illustrated. The end of the re- 
triever is struck to withdraw the punch. 


Simple Wire Stand Supports 
Magnifier for Drafting 


For very finely detailed drafting or bench work on 
minute parts, a large magnifying glass may be sup- 
ported by means of a wire frame made as shown be- 
low. It holds the glass at the proper distance to keep 
it in focus, thus leaving both hands free for working. 
The stand is constructed from a piece of stiff wire. 
The size of the base loop depends on the magnifying 
glass used, but it should be about 14” larger in di- 
ameter than the glass. The height of the supporting 
stem is determined by looking through the glass and 
moving it up and down till the most satisfactory 
magnification is obtained. 


Rubber Band Ma: ks 


a Triangular Scale 

MUCH time can be saved in using 
a triangular drafting scale if a 

> ‘ ic 2 ‘ j € > ~ 

rubber band is used as illustrated 7 STAND BENT 
above to show at a glance the edge : FROM 
being used. A marker, such as a r er ee 
small piece of drafting tape, is at- 
tached to the band adjacent to this 
edge.—D. D. GURNEE. 
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Fastening Drawings 
with Paper Tape 


DRAFTING tape, now so general- 
’ used to fasten paper on draw- 
ng boards, is theoretically ideal, 
but sometimes dirt gets into the 
gum on the tape and soils the 
irawing. This can be avoided by 
ipplying the tape as illustrated 
below. A small piece is stuck to 
the underside of the paper at each 
corner, gummed side up, with 
half the width extending beyond 
the edge. Place the paper on the 
board and stick down each pro- 
truding tab of drafting tape by 
ipplying another piece of tape 


ver it. WILLIAM G. PARTKIN. ; 3 : : Ball Bearings 
Improve Jaws 
of Steady Rest 

















FE NNT ENTE Sh <i TAT Ae TERE 








Y ALTERING a lathe steady rest as illustrated 
B above and adding three ball bearings, work may 
be turned in it at high speed without being scored by 
the jaws. Dimensions will have to be adapted, of 
course, to suit the steady rest, but in this case 11” 
ball races were fastened to the jaws in such a way that 
the rim of the races would bear against the work to 
be supported. 

If the ball races available happen to be too large to 
slide through the slot provided in the steady rest, new 
jaws may be made, which is not a difficult task, or the 
ball races may be fastened in such a way that they do 
not have to slide in the slot.—GEORGE S. WALKER. 


A bit of drafting tape is stuck under 
each corner so it projects like a tab. 
Another piece fastens it to the board 


CARRYING CAPACITY OF WIRES [ELECTRICAL] 
Rubber-covered copper wires have a safe carrying capacity as indicated in 
the following table. In wiring fixtures, Nos. 18 and 16 are usually used; the 
other sizes are for circuit runs, mains, and submains. However, when Nos. 18 
and 16 are used in portable cords, they may carry 5 and 7 amperes respectively. 

No. 18. . 3 amperes No. 8 .. 3S amperes 

16 ~ 5 } . §0 gs 
14 . 15 » +0 

12 sade deaoeekies ae 6 .. 9 i 
10 .. 29 7 1 sasaeeiesecces vedas ani me = 

If an appliance is rated in watts and you want to know how many amperes it 
uses, divide the watts by the voltage (usually 110 or 115) and the result gives 
the amperes. 

In electrical work it is important to know the meanings of the following com- 
mon terms: VOLTS. Pressure, or electromotive force. AMPERES. Quantity, 
or the current flowing in a circuit. OHMS. An ohm is the electrical unit of re- 
sistance. WATTS. The product obtained by multiplying the volts by the am- 
peres. KILOWATTS. A kilowatt is 1,000 watts. KILOWATT-HOUR. One 
kilowatt used for one hour. 
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Boat-Planking Hints 





By 
BRUCE and 
WILLARD 
CRANDALL 











N THE simplest flat- 

bottom boats, straight 

planks can be used for 
planking, but in the case of 
all more complicated designs 
at least some of the planks 
will be found to take various 
peculiar shapes. 

One of the simplest ways 
to find the correct shape is 
to clamp the plank to be 
fitted in place over the frame- 
work of the boat and as 
close to the plank it is to fit 
against as possible, without 
forcing; then transfer the 
shape from the edge of the 
other plank by means of a 
pencil compass. Remove the 
plank, saw and plane it to 
shape, and clamp it again in 
position for its final fitting. 

In many cases, however, 
the shape can be determined 
by clamping the plank in 
position with the edge lap- 
ping over the previous plank, 
and then marking from the 
inside with a pencil; or the 
shape may be transferred by 
chalking the edge of the 
previous plank. With batten- 
seam boats in which the bat- 
tens are all put in ahead of 
time, the shape of each plank 
can be found by marking 
from underneath along the 
edge of the batten with the 
plank in place and later ad- 
ding one half the width of the 
batten. After a plank is cut 
to shape, it can be used as a pattern for 
the similar plank on the other side of the 
boat. 

In case there is too great a bend to allow 
the plank to be forced easily into position 
for fitting, it is best to use the method that 
boat builders call “‘spiling.’’ A thin piece of 
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ARI O Marking Sriling Boa'td 


O FRAMES 


With Divides 


@ Transfering Maks 


to Plank 


© Connecting Ma'tks By'Use of Batten 


THREE STEPS IN DETERMINING 
SHAPE OF GARBOARD PLANK BY SPILING 


When planks have to be bent considerably, the best method is 
to use a thin spiling board for transferring the exact shape 


material less than half the thickness of the 
planking, known as a “spiling board,’’ is 
clamped or tacked in position over the 
frames as close to the edge of the preceding 
plank as possible, but it is permitted to 
bend in its natural way over the framing 
with absolutely no edge spring. The shape 
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is then transferred to the 
spiling plank by pricking 
t with a pair of dividers 


it and taking measure- 
ments along these lines 
while the spiling plank is 








every 4” or 6”. The di- 
iders must be held at 
right angles to the keel 
it all times. Then remove 
the spiling plank and 
lamp it against the edge of the plank that 
is to be cut to shape. With the dividers still 
set the same, transfer the marks onto the 
plank itself. Take off the spiling plank and 
connect up the marks by the use of a bend- 
ing batten. In order that the same spiling 
plank may be used over and over again, 
the correct prick marks can be marked 
with chalk each time and the chalk later 
ubbed off. 

Another method of using a spiling plank 
consists of drawing a series of lines across 


clamped in place. In an- 
other and very simple 
method, a series of short 
sticks are tacked to the 
spiling board while it is 
in position over the frames in such a way 
that the end of each stick touches the edge 
of the plank already in place. The spiling 
board is then removed and clamped to the 
plank that is to be cut, and the shape is 
transferred by making a mark at the end 
of each stick and connecting the marks 

One advantage of using a spiling board 
is that it allows the cutting of two corre- 
sponding planks, one for each side of the 
boat, at the same time. Stock 1” thick is 
used and resawed later. 


Suction Cups Painted 
to Match Walls 


RUBBER suction cups, which are usually 
black, can be made less conspicuous on 
walls finished in white or pastel shades by 
painting them with the elastic white rub- 
ber-base coating sold by automobile supply 
stores for use on the side walls of tires. 
This special paint can be tinted any light 
color desired with dry pigments.—kK. L. R. 


Jar Rings Support Extension Cords 


EXTENSION lamp cords may be safely 
supported when necessary by looping rub- 
ber Mason jar rings around the cord as 





THUMB 
TACK 


shown. 


and will “give” 











The ring may be hooked over a 
convenient nail or fastened with a thumb 
tack through the lip. The advantage of 
this method over using staples or tacks is 
that the soft rubber will not fray the cord 
somewhat 
strain is applied.—W. J. WHITBECK. 


if a sudden 


Ornamental Flower Stands Bent 
from Junked Brake Rods 


ORNAMENTAL flowerpot stands are easily made without either 
orge or a welding outfit from ordinary round steel rods such 


are used for brake rods on autos. 


Full-size drawings should first be made on heavy paper, and 
his gives the craftsman ample opportunity to exercise his 
riginality. The iron rods are then bent to conform with the 

ns. A blowtorch will supply the heat necessary to facilitate 
bending. The joints are heavily soldered, and the whole stand 

efully polished with emery cloth. After a coat of metal primer 

; been applied, the piece is given two coats of enamel.—W. J. V. 
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Towel rack with five 
swinging wire arms. 
These must be well 
enameled to prevent 
danger of rusting 


How arms of the towel 
rack are supported by 
small parallel loops 


A number of new uses to which 
to put discarded coat hangers 


for many useful little devices. Several 
suggestions are given in the accompanying 
illustrations. 
The ornamental book ends are each bent 
from a single piece of wire and may be any 


er wire coat hangers provide material 


desired size. The closet hat holders have a 
loop at the top and two parallel loops at 
the lower end to clamp over the edge of a 
shelf. A similar clamp is used in making 
the soap-dish support and the rack for 
holding a glass and toothbrushes. Both of 
these fasten on a shelf in the bathroom. 
The letter rack is formed from a single 
length. A letter opener to match may also 
be made of wire, and one edge can be sharp- 
ened sufficiently to cut paper by rubbing it 
down on an oilstone. The joint comes at 
the end of the handle, where it is soldered. 
A more elaborate piece is the towel rack. 
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Book ends, each 
bent in one piece 


A letter rack with wire paper cutter to match 


This consists of five arms held by parallel 
loops bent in the wire support. The latter 
is in the shape of a rectangle with loops at 
each end to enable it to be screwed to the 
wall. FRANK CAPORAEL. 
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Small Snowplow on Wheels 
Can Be Pushed Easily 


SNOW can quickly be removed from side- 
walks, provided the fall is not too heavy, by 
 — —iil using a small snowplow constructed as illus- 
ee ee — trated. Three triangular blocks, slotted to 
receive roller-skate wheels, are screwed to 
the frame so it will run without dragging. 
Two heavy sheet-iron blades are screwed to 
the lower edge of the plow. A small metal 
strip is fastened to the underside of the point 
and bent up in front to permit the plow to 
rise and roll over uneven surfaces.—B. N. 








Board Aids in Mounting 
a Heavy Lathe Chuck 


MUCH effort can be saved in putting on 
and removing a heavy lathe chuck if a hard- 
wood board about 2” thick is notched to fit 
the ways and recessed on top so as to hold 
the chuck in line with the spindle threads. 
After the chuck has been set on the board, 
the lathe can be started and the carriage The snowplow 
ar Si — : : runs on three 
run up against the edge of the board to push = small wheels 
it and the chuck up to the spindle as shown 
above.—JOHN C. ZIMBECK. 


Cork Disks for Small Gaskets 


CORK disks pried from bottle caps can be 
used to make gaskets for small fittings such 
as those on water hose. Cut a suitable hole 
and trim to fit the coupling.—R. O. F. 


At left, each roller-skate 
wheel is set in a slotted 
triangular block. The han- 
dle is from a lawn mower 


FINISHING RADIATORS AND PIPES [PAINTING] 


1. Clean surface with sandpaper and steel scratch brush. Wipe with clean rags 
ind denatured alcohol to remove all traces of oil and grease. Do not use gasoline. 


2. Radiators, if new and unpainted, should receive a first coat of standard 


metal primer, which should be allowed to dry hard. 

3. The finishing coats should be an eggshell or flat finish identical with the 
wall or woodwork of the room. This type of finish gives increased heat value. 
\void using bronzes, if possible, because they cause a definite loss in heating 
alue, particularly on radiators. 

4. Allow all possible time for drying before the heat is turned on, ind then 
ring the heat up slowly over a twelve-hour period. 
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Gabby the Duck Moves Her 
Head and Bill When Pulled 


ABBY is an expressive little duck who captures 
SCS the interest of children because of her lifelike 
movements. When pulled along the floor with a string, 
Gabby moves her head back and forth, and at the 
same time opens and closes her bill. 

Because the mechanical action is very simple, this 
toy is easily constructed singly or in quantity. Re- 
quired are some !,” plywood, pine, stiff fence wire, a 
screw eye, and thumb tacks. The latter serve as eyes. 

The head and neck consist of four parts. The two 
connecting pieces are sandwiched between two out- 
side pieces, all cut from plywood. Shape the bill from 
pine, gluing the lower half in place and attaching the 

upper with a small pin. A 
small screw eye is placed in 
the upper bill to receive a con- 
necting rod made from fence 
wire. 

The body consists of two 
pieces of 1,” plywood sepa- 
rated by two pieces cut from 
pine 7,” thick, all the parts 
being assembled with glue and 
brads. Two 17%” drive wheels 
in front and one 134” wheel at 
the rear are cut from 34” pine. 


POPULAR SCIENCE 












SE. aa ee 








The parts ready to be assembled. Note the 
long connecting rod that operates the bill 
















Form the axle from fence wire, The eds: nen tie 
flattening the ends so that they connecting rod up and 
can be pressed into the wheels for gown, the head back and forth 


> a tight fit after the axle has been 
passed through the loop in the lower end of _ brads or small wooden wedges. Finamel the 
d the connecting rod. Fit the axle into slots body in two colors or two shades of ene color 


cut into the body, then close the slots with and make the bill yellow.—E. A. BOWER. 
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like , : P 
ing, Flip-Over Tray Gives Double Service 
N ONE side of the unique refreshment tray illustrated at 
this O the left are circular recesses for ten beverage glasses so 
Re- they can be carried without danger of spilling. The other side 
e, a of the tray is flat for holding plates of sandwiches, cakes, and 
yes. . tea things. These are prevented from sliding off by the edging of 
owe rope. The handles swing both ways so the tray may be carried ' 
out- } either side up. 
segs y 4 Plywood 15” thick is used, and a piece should be selected 
the that has an attractive grain on both sides unless the tray 
A is to be enameled when finished. It is scroll-sawed to I 
= shape, and the reverse side is bored about 14” deep for | 
nce f fie i 
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the tumblers. A suit- 
able boring tool in 
the drill press will do 
this work. The 1” 
hemp rope border is 
secured with brass 
escutcheon pins. If 
you are not familiar 
with making a spliced 
joint, bring the ends 
together (after they have been bound with 
brown twine) and varnish them liberally, as 
well as the remainder of the rope. 


FOR THE 
Home 
Workshop 
Santa Claus 


_ 


Reversed, the tray has a flat surface for dishes 


Mahogany in natural finish makes at- 
tractive handles, contrasting with the light- 
er plywood.—LOWELL R. BROWNE. 


Soup-Bone Inlays Ornament a Playing-Card Box 














’ } 
j 


T IS surprising what beautiful inlay work 

can be done with ordinary bone. Take, for 
example, this attractive card or novelty 
box. The box itself is made from straight- 
grained %,” walnut. The splined miter and 
rabbet joints are easily prepared on a pow- 
er saw, although a good job can be done 
with hand tools if necessary. Glue the parts 
together before separating the lid. When it 
has been sawed off, attach the lid to the 
box with two !2” by 1!'.2” brass hinges re- 
cessed into the wood. The top of the lid is 
worked down with files and sandpaper 
around the four edges to give it a pleasing 
pillow effect. The four side edges are then 
smoothly rounded to conform with the top. 

The four pieces for the inlays are sawed 
from a soup bone that has been cooked 
and thoroughly dried. A section at least 4%” 
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square is cut from the best section of the 
bone with a hack saw. The thickness should 
be approximately 4%”. A paper pattern is 
cut out for each of the four card symbols 
and pasted on the flat pieces of bone. The 
inlay designs are then sawed out roughly 
with a fine coping saw and finished ac- 
curately with small files. 

In removing the wood for the inlays, first 
lay the pieces of bone in their proper posi- 
tions on the top of the box and trace around 
them with a fine-pointed lead pencil. The 
bone designs are glued in place and sanded. 

Although any favored finish may be used, 
several coats of boiled linseed oil applied to 
the box and vigorously rubbed down will 
produce a satin effect.—G. A. S. 
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Mariner’s Dual-Purpose Lamp and Ash Tray 


HE honest aroma of tarred hemp rope empha- 
| bk the nautical design of this lamp and ash 
tray. The lamp has a special joint that permits it 
to be used either on the table or on the wall as a 
pin-up” fixture. Both pieces are made of maple. 

Although the drawings are practically self-ex- 
planatory, a few hints may be helpful. The joint 
f the lamp is made from sheet-brass stock, riv- 
eted to give a firm swinging fit. The parts of the 
lamp are held securely together with nuts on the 
ends of the %%” electrical pipe. The small turning 
that conceals the pipe nipple between the socket 
1 the joint must be drilled with caution in the ROM 
lathe to avoid splitting it. Turn the spokes from ; | TIDDLEDYWINKS, 
one piece of stock and make this small connector GISKS 
with the same set-up. Sand all parts well. 

The disks used in playing tiddledywinks make 

«1 inlays, and the recesses for them are bored. 

ope ring is secured with brads, and the joint 
the ends are butted together is wrapped 
white adhesive tape to look like canvas. 

he spokes and cigarette holder of the ash tray 

irned from one piece of stock. The base is a 
late operation, the recess being turned to fit 
atever tray it is de- 
to use. The match 
der is shaped on the 
w, and the slot 
ith the circular 
In attaching the 
under the base, 
the nails well 
ie fibers. 
1 projects may be 
l any desired tone f ‘ The lamp and, left, the ash 
ple and finished tray with details of ciga- 
usual way. The r rette rest and match holder. 
course. should The finished pieces are il- 
; lustrated in photos above 
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Copied from an authentic colonial 
dough tray, this scale model acts 
as a unique table container for 
cookies or hot rolls and muffins 























FAMILIAR sight in early American 
A kitchens was the dough tray. When 
reproduced in miniature size, one of these 
curious old boxes will serve as a table con- 
tainer for keeping rolls and muffins hot, or 
for holding cookies or tea wafers. 

The design shown is a scale model of a 
dough tray used by the writer’s grandmoth- 
er and is typical of those found in the 
kitchens of the German families of Eastern 
Pennsylvania before the days of the com- 
munity baker. 


The model is constructed from 12” poplar 


oo 


Dough Tray 
Keeps Muffins 
Hot 


and fastened with wire brads. In the orig- 
inal, however, the corners were accurately 
dovetailed together, and this type of joint 
may be used by those who are willing t 
undertake the extra work. The angle for 
the sides of the tray, the lid, and the handles 
is 12 deg. 

After the tray is assembled, smooth off 
all the sharp edges with fine sandpaper 
Stain the wood a light brown to give it an 
antique appearance, and finish with several 
coats of clear lacquer or varnish, rubbed 
down to a dull finish. GEORGE A. SMITH. 


Brightly-Colored Rack Holds Spices or Crackers 


Eh length of this simple project deter- 


mines its use. When 4” long it makes 4 
spice rack; elongated, it becomes a cracker 
tray. Use 1/64” sheet iron 234” wide and as 
long as desired. Bend 90 deg. to form a V 
Cut two disks 214,” in diameter from ‘4’ 
plywood. Saw one disk in half for the end 
pieces and the other in quarters. Fit one of 
the quarters in each end of the V, and drive 
small finishing nails through the metal into 
the wood. Then nail on the half segments. 
Sandpaper the completed rack and enamel 
a bright color.—WALTER F.. DEBOLD. 
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Above, steps in shaping the head 
from a dressed pine “two by two.” 
Right, the Scottie in use. Below, 
a close-up of the box when closed 


Scottie Cigarette Box Opens 
When Tail Is Pressed 


ECAUSE of its simplicity, this novel Scottie 
B box for trinkets or cigarettes is well suited 
to quantity production. The lid is raised by 
pressure on the tail. 

The body and legs. are made from 14” ply- 
wood, the tail and lid from 1.” stock, and the 
head is cut from a dressed pine “two by two,” 
which actually measures about 15,” square. It 
will be noted that no hinge is required since the 
orig lid is pivoted on two small brads. For greater 
ately | , “ speed in production the thickening blocks on 
joint =] ¢ the inner side of the legs may be omitted, if 
ig t —— | ——_——— desired. The boxes illustrated were finished 
e for | f= == aa with enamel.—R. O. LISSAMAN. 
ndles 
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Pumice Stone and Enamel Form Blackboard Paint 




























































































HILDREN often appreciate a simple smooth material such as plywood or pressed 

. blackboard at Christmas as muchasan composition wood. Let each coat dry thor- 

pensive gift. When ready-mixed commer- oughly and wash the surface with cold water 

il blackboard paint cannot readily be ob- before it is used for the first time. Complete 

ined at a local paint or hardware store,a _ the blackboard by making a simple frame 

bstitute can be prepared by adding a small for it. The board may be placed on an easel 

ount of powdered pumice stone to black or hung on the wall. Attach screw eyes if 
namel. Apply two fairly heavy coatstoany it is to be hung.—T. G. HETRICK. 
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Woodland Animals Adorn Napkin Rings 


NIMAL napkin rings make an immedi- 
A ate hit with children, and with their 
elders, too. One of the rings, you will notice, 
has a larger opening for an adult-size nap- 
kin. The drawings are half size. 

The construction for the three—red squir- 
rel, rabbit, and chipmunk—is the same. Cut 
out three sections of two-ply wood (made 
by yourself with casein glue and 14” gum- 
wood) on a jig saw for each ring. Glue to- 
gether and leave in a press overnight. It is 
best to fasten the sections temporarily with 
small brads to prevent slipping. 


Remove the nails next morning and shape 
the animals by hand or with rotating files 
and dental burrs held in a motor-driven 
chuck. Drill holes for the eyes, and insert 
small black glass-headed pins after cut- 
ting all but 4%” off of the shank and filling 
the holes with waterproof glue. 

Use red mahogany stain for the red squir- 
rel and chipmunk; also black ink for the 
tail and stripes of the latter. Light oak 
stain is suitable for the cottontail. Throats, 
stomachs, and two of the chipmunk’s stripes 
are left natural. EDWARD B. Fox. 


Lively Squirrels Bound Alongside a Toy Cart 


ULLED along the floor with a string, 
this cart rides steadily on three small 
wheels while the squirrel at each side of it 
jumps along in a lively manner. Large ec- 
centric wheels fastened to the squirrels, but 
not to the cart, cause this movement. 
Cut all the parts including the wheels 
from 1%” wood and cut lengths of 14” 
dowels for the axles. The two large wheels 
are 4” in diameter and the three small 
wheels 2” in diameter. Drill 5” holes in 
them as indicated and 14” holes in the 
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squirrels. Axles for the eccentric wheels are 
each 114” long; the main axle is 714” long. 
Note that the top of the front piece must 
be beveled so it is in the same plane as the 
sloping sides. 

Fasten the four sides of the cart together 
with slender brads; then nail the bottom to 
them. Drill two small holes in the front of 
the cart for the cord. The rear wheel may 
now be mounted between the two projec- 
tions on the back of the cart by using 4a 
nail for an axle. 
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Put a short wooden rear axle in the 
le through the tail of each squirrel and 
isten it with two slender brads from 

the under edge of the squirrel. Place one 
f the eccentric wheels on each axle and 
old it with a flathead upholstery nail 
nd a disk of stiff tin. 

Drive two substantial 144” screw eyes 
inder the front of the cart. Cut two 
notches around the front axle to fit in 
them; then force the 14” front axle 
through the screw eyes till the notches 
engage them. This will allow the axle to 
turn freely. Next add a small wheel on 
each end of this axle and then a squirrel. 
Drive two brads from the under edge of 
each squirrel into the dowel. 

The squirrels should be painted brown 
with pale patches underneath, and the 
cart and the wheels given one or two 
bright colors.—HAZEL F. SHOWALTER. 


Novel Stationery Holder 
Hammered from Copper 








HE base and back panel of this decora- 
£ ; | tive stationery holder is 18-gauge sheet 
7, PALEND 15, copper, lined and hammered. The front, 
2 one os } 3 which is 22-gauge copper is well hammered 
PLANISHING HAMMER | | cotin wits with a planishing hammer for smoothness 
tin. me ae and to make the material springy. 
. A ship, Scottie, or any ornamental figure 
may be applied to the front. First lay out 
| “S/q the design on paper, then transfer it to the 
BEND Wi metal. In the case of the ship design illus- 
a st trated, the hull was embossed with a flat- 
ori for | | 14 square end punch, and all the other work was done 
Yeas Soe with a small lining punch. 
AAR Bend the piece to shape and rivet it to 
Layout L + 056 the base. Clean the holder thoroughly. Im- 
= merse it in a solution of liver of sulphur 
until the metal turns a dark brown; then 
» mark the ship design, use a small lining wash, dry, burnish the high lights, and polish 
inch as in the upper right-hand photograph and lacquer the piece.—DICK HUTCHINSON. 











BACK PANEL 
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Painted a rich, dark red, the 
bookshelves and fire pit are 
in striking contrast to the 
white finish of the fireplace 


HIS modern fireplace can be con- 

structed by the average crafts- 

man without the use of power 

tools. Besides being an ornament, 
it has shelves for books, and space has also 
been allotted for the installation of a radio, 
if desired. 

The hearth A is a piece of five-ply veneer 
on which are glued and screwed blocks B, 
C, D, and N. B and C are 1.” wider in the 
rear than in the front. This is to allow the 
waste piece of three-ply veneer that is cut 
from the front to be used for the backing 
of the pit. The six identical pieces D are 
cut on a radius of 12”. N and D should be 
fastened to the base after uprights L and O 
are in position. F and J follow; then 7 is 
placed on top of F, J, L, and O. Fastening 
is done with finishing nails and casein glue. 

The two uprights AK forming the sides of 


the pit are fastened to the base blocks, and 
M is fastened on top of K. Braces G are 
put in positions to give the best support for 
the veneer in front. Pieces D are then fas- 
tened. Strip P may next be secured to the 
top, and we are then ready to place the 
finishing piece of veneer on the front. 

The holes in the veneer that are to line 
up with the fire pit and the two bookshelves 
must be cut by measuring the distance be- 
tween upright J and upright K, then meas- 
uring from K to K and from A to M. When 
this piece is sawed out, it should be cut 
slightly smaller than the finished space will 
be. The same procedure is followed for the 
pieces that are cut out for the bookshelves. 

The fireplace is laid flat on its back, and 
the veneer fastened to the end upright J 
with casein glue and 1” No. 10 brads. The 
glue is spread on the edges of the supports 


LIST OF MATERIALS FOR MODERN FIREPLACE 


r Ww , Description 

1 24 58 5-ply basswood 
1 814 : white pine 

l 101. we a 

1 9 > 5-ply basswood 

: 3-ply basswood 
white pine 
strips for bracing 
copper strips 
5-ply basswood 


a 
w 
x 


_ 
NMwWe hon 6 


~ 


white »ine 


“ 


ehoRe ew 
et pt 


tot 


Mark No. T Ww 
1 1 12 
1 1 y 


‘ Descriptio: 
: white pine 


3 
1 
8 


I 
4 
1 
1 1, Ls 3 


1 1 : 13 
Nails, screws, glue, and paint. 


NOTE: All dimensions are given in inches. All pieces 
of 5-ply basswood can be cut from 2 pe. 1” b 
by 84”. The 4” by 38” by 72” panel E must have 
grain running the short way which will ma 
necessary to purchase a larger panel. This siz 
sometimes referred to as theatrical panels. Ir 

of this, %” pressed composition board of ten 
quality may be used. 
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m upright J to upright L, but not on the 


curved section. After all this is fastened, 
the curved section is glued, and the veneer 
1s 
I 


eased around the curve, clamped, and 


1iled. 


\fter being sandpapered, the whole fire- 


ace is given a coat of shellac. When dry, 
t is sanded lightly with 4/0 sandpaper and 


en two coats of flat and two coats of 
ligloss white paint. Sand again before 
h new coat of paint is applied. When 


this is dry, two coats of dark red paint are 


‘lied to the bookshelves and the fire pit. 
‘he copper strips H are made by cutting 
) three strips a piece of 15-gauge copper, 
vide and 30” long. Polish the metal with 
y fine steel wool and fasten it on by nail- 
at both ends with roundheaded copper 
ls. The strips are then lacquered to pre- 
ve their luster. Two coats of black paint 
one of wax are applied to the hearth. 

h out.the rear of the fireplace at the 
tom for the baseboard molding. 
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After the parts have 
been cut to the dimen- 
sions given in the list 
on the facing page, 
they are assembled as 
shown in the drawings 
at the left. Each bears 
an identifying letter 
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EFORE the Civil War, one of the finest TOPSS 
and fastest cutters in the old United amy 
States Revenue Marine, forerunner of pei 
our present Coast Guard, was the Joe 

Lane. She is the prototype of our new ship 
model, illustrated on the facing page. If you 
have completed the hull and deck fittings as 
described in the first installment, you are 
ready to make the masts and yards as fol- 
lows: 


Dia ength Bands 
Foremast* y” uy” 1°,” from top 
Mainmast* 4” %” 1°,” from top 
Fore-topmast 3/16” 53/16” ~~”, 2%",4%"” from top 
Main-topmast 3/16” 51,” 9/16”, 244” from top 
Lower yard 3/16” 53/16" center, 3/16” on each 
side of center, 
from each end 
Topsail yard 1,” 5” center, 3/16” from 
each end 
Topgallant center, 4%” from each 
yard y,” au” end 
Trysail gaff ™ 3%” “4”, 
Main gaff yw” ‘ = SA 
Main boom 1, 4”, 2%” from end 
Jib boom 3/32” mH ”” «”, 1%” from end 
*Length given to deck; allow extra. 


%", 2” from end 
1%”, 2” from end 


Square the heads of the mainmast and 
foremast, and heels of the topmasts as 
shown; then attach the bibbs and trestle- 
trees. Make the mast caps as detailed and 
set them in place. Now join the foremast x 





MAST CAPS AND CROSSTREES -_. Swe 


BANDS FOR 
MASTS € YARDS 














SHROUDS 








TOPGALLANT YARD SADDLE 
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with the fore-topmast, and the mainmast 
with the main-topmast. 

Next make the yards, gaffs, and booms, 
tapering the ends to 1/16”. Note the form of 
the gaff and boom jaws. Drill holes for all 
jackstays and put the jackstays on the yards 
in their correct places. As you complete 
these parts, shellac and paint them accord- 
ing to the chart previously given, and set 
them aside to dry. Continue by making the 
bands for the yards and masts from strips of 
paper 1/16” wide. Shape two circles of thin 
wood 9/16” in outside diameter for the fife 
rails, drill holes for the belaying pins, and 
fasten the rails onto the masts %” above 


= —___. 


the deck line. Cut out the cap and bee seats 
for the bowsprit and fasten in place; then 
make the whisker booms. 

Drill holes in the cap rail with a No. 65 
drill for the belaying pins in the places 
marked on tnx deck pla. yiven previously. 

The masts have a rake of 10 deg. which 
can be determined with a protractor or by 
drawing a right triangle with sides of 1” and 
5”. When drilling the holes for the masts, 
make them a trifle large so that the slant 
may be adjusted if necessary. Do not set the 
masts into the holes at this point, but lay 
aside until the rigging is started. 

(TO BE CONCLUDED) 
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THESE SECTIONS < 
ARE ACTUAL SIZE 


TOPSAIL AND TOPGALLANT YARDS ARE ROUND. 
DOU BLE JACKSTAYS ON LOWER AND TOPSAIL YARDS. 
SINGL E JACKSTAYS ON TOPGALLANT. 





The completed 
model is 21" in 
length and 13" 
high over all. 

is is an ex- 
cellent size for 
the mantelpiece 


“JOE LANE” 
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Simplified Switchboard 


CONTROLS 


DAPTABLE to any size model-railway 
system, this switchboard groups all 
the controls at your finger tips so you 

can execute the most difficult train move- 
ment with ease. 

Cut the 12” by 18” panel from pressed 
composition wood of tempered quality or 
similar board, and construct a box from 
13/16” stock to fit flush with the edges of the 
panel and 3!2” deep inside. The diagram 
provides space for mounting two whistle 
controllers, two rheostats, push buttons for 
four track switches and for four sidings, 
two controls for special unloading and un- 
coupling track, and one control for a coal 
elevator. Before boring the holes in the 
panel, check the equipment you will use with 
the spacing shown. 

When the holes have been made in the 
panel, give it a coat of flat black enamel, let 
it dry, and mount the controls. The standard 
type train rheostat is used by mounting it on 
the underside of the panel and replacing the 
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MODEL RAILWAY SYSTEM 


sliding contact with a contact arm 4s 
sketched. Solder a wire to the contact arm 
and run it to the grounded binding post (the 
post which is not insulated from the base) 
on the rheostat. As you view the rheostat 
from under the panel, connect the left end of 
the resistance wire to the other post so the 
train will run slowest when the knob is 
turned to the left. 








WHISTLE CONTROL 


EEE 





Sie, DIA 1) | ur 

Py, 
9, DIA A qa 
Push the adapters through from beneath the pane! 
and use a rubber band to retain them temporor'ly 


DI 
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Blocking up the controls. The screws in the 
blocks fit slots in #he bases of the controls 


Wood adapters are turned on a lathe and 
project through holes in the panei to let you 
operate the built-in buttons on the various 
controls from the top of the panel. The con- 
trol units are placed in the box, with their 
buttons centered under the proper holes, and 
adjusted for height with blocks of wood and 
pieces of cardboard so the flange on the 
adapters have about 1/32” clearance below 
the panel. Use a sleeve coupling on the coal 
elevator to extend the rod above the panel, 
and the knob supplied can be used. The push 
buttons replace the levers supplied to oper- 
ate the switches. The off-and-on tog- 
gle switches control the current to the 
transformers, and the single-pole, dou- 
ble-throw switches step up the voltage 
when more than one train is operated. 


Pron By C. ELMER BLACK 
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New contact arm for train 
rheostat and, above, how 
the wire is soldered to it 
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At left, complete panel 
layout. The flush push 
buttons are wired as in 
the small diagram above 
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Flexible Rule Saves Time 
on Circular-Saw Work 


IN USING a circular saw, it is desirable to 
have a rule instantly available. A good way 
to insure this is to fasten a flexible metal 
rule to the miter gauge of the saw. It is 
held with a clip soldered to the case of the 
rule.—H. R. H. 


Lifting Magnet Wound on a Transformer Core 


i A POWERFUL electromagnet for lifting demonstra- 
tions is easily made by utilizing the core of an audio 
transformer from a discarded radio set. The trans- 
former should be the kind that has laminations 
shaped like the letters E and I. Take it apart and 
separate the laminations. A new winding is made of 
a size to fill the window space in the E-shaped lam- 
inations. A wooden form is required for winding 
the coil, and No. 18 or 20 magnet wire should be 
used. The coil should be taped as shown, and flexible 
leads soldered to the ends of the wire. The only 
other parts needed are eight sheet-metal yoke pieces, 
two hooks, and machine screws.—R. W. WAGNER. 


The magnet easily sup- 
ports a 25-lb. anvil 
when energized by 
three cells. Right, how 
parts are assembled 


CLEANING PAINTBRUSHES [PAINTING] 


1. Suspend brush in varnish remover deep enough to cover half the metal or 
leather ferrule. The brush should not rest on the bristle tips. Cover can with 
paper cone to prevent evaporation and leave until thoroughly softened. 

2. Remove brush from can, lay on paper, and use the back of a table knife or 
a steel scratch brush to remove softened paint. Then brush back and forth over 
a small frame covered with ',” mesh wire cloth. Resoak in varnish remover 
if necessary. 

3. Wipe with rags. Work a mixture of half alcoho] and half turpentine into the 
bristles until clean. Inspect butts of bristles to be sure no hard paint remains. 

4. Wash bristles in warm water and soap, and rinse in clean water. 

5. Hang up until almost dry, then wrap bristles in heavy wrapping paper 
folded squarely so that the brush remains correctly shaped. Fasten rubber 
band around ferrule and keep this way until needed. 
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Dummies 
Carved by 
Guild} 


George "Pinxy” Larsen, of Chicago, shaping the head 
for a ventriloquist dummy. Note the special vise 


N A SMALL workshop on the north side 
f Chicago, George Larsen, a member of 
the Chicago Carvers and Craftsmen’s Club, 
arves heads for ventriloquist dummies 
that amuse thousands of people throughout 
the world. Photographs and letters from 
reign ventriloquists give an indication of 
w far his dummies have traveled. 

His friends and business associates call 
1 Pinxy because that was his stage name 
en he and his wife toured America as 
ntriloquists, Punch-and-Judy operators, 
magicians. In those days they always 
le their own figures, and their carvings 
racted such favorable attention from fel- 
performers that in 1914 Professor and 
lam Pinxy decided to devote the greater 
t of their time to the manufacture 

ner than the operation of such fig- 

s. But both have kept active in 

r old profession. Pinxy was the 

t person to give a Punch-and-Judy 

w on the radio, and his wife, in 

1, produced similar shows for a 
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"A completed head shown with 
different expressions. No 
two dummies are made alike 


series of experimental television broadcasts. 
Pinxy claims the distinction of being one 
of the two professional carvers of ‘‘block- 
heads” in America. Each head is made by 
building up several layers of basswood 
blocks so that after the head is carved it 
can be split easily to hollow out the inside. 
A sheet of paper is glued between the 
sections to be split. The only machine 
operation is the rough sawing of a 

face contour; all the other work is 
done by hand manipulation of ordi- 
nary carving tools without the use of 
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Members of 
the club in 
Long Beach, 
Calif., pack- 
ing up toys for 
local children 


Below, demon- 
stration of 
fluorescent 
lights before 
the Richmond, 
Va., guild 


——s 


calipers or measuring devices. The heads 
are made to order and any expression the 
performer desires is given to the face. No 
two heads are alike. 

Few members of clubs affiliated with the 
National Homeworkshop Guild, however, 
use their workshops as a means of liveli- 
hood To the great majority, their shops 
afford a pleasant way of enjoying a hobby. 

Harold Perkins and Edward Nelson of the 
Berkeley Homeworkshop Guild, Bloomfield, 
Vv. J., have just completed a 33’ motor boat. 
Valdemar A. Honce, secretary, is working 
on a Cape Cod doll house. J. P. Leonard has 
made a model airplane. Wilbur Stevens re- 
cently won several medals with his racing 
motor boats. 

Samuel Kleisdorf has been placed in 
charge of the Christmas toy project of the 
Vicksburg (Miss.) Homeworkshop Club. A 
moving picture, “The Story of Gasoline,” 
was recently shown to the members. 

H. J. Williams and J. A. Taylor, lighting 
engineers, demonstrated the new fluorescent 
lights for shops and industries at a meeting 
of the Richmond (Va.) Homecraft and 
Modelmakers Guild. 


194 START A HOME WORKSHOP CLUB IN YOUR NEIGHBORHOOD 


Before starting its fall sea- 

son, the Fall River (Mass.>} 

Homecraft Club sponsored 

“The Southern New England 

Hobbyist Outing” at Toui- 

sette, Mass.,; which the mem- 

bers hope to make an annual 

event. Members of the Tim- 

bercraft Homeworkshop Club 

of New Bedford attended, and 

more clubs are expected next 

year. Prizes were awarded 

to the winners of various 

contests. Pictures were taken 

by George Legault and Clifford F. Schlem- 
mer and shown at a subsequent meeting. 

Very ingenious ideas and excellent crafts- 
manship were displayed by the school chil- 
dren who entered the bird-house contest 
sponsored by the Kerrisdale Homeworkshop 
Club, Vancouver, B. C., Canada. “‘Consider- 
able interest was aroused and it is felt that 
our next effort will receive far more at- 
tention,” Secretary K. B. Finn reports. A. 
Campbell, woodworking instructor for the 
local schools, demonstrated wood turning at 
one meeting of the club. 

New officers of the Royal Homeworkshop 
Club, Montreal, P. Q., Canada, are F. Simp- 
son, president; E. Derocher, vice president; 
L. Derocher, secretary; G. F. Clark, treas- 
urer. Talks have been given on electric 
welding by F. Simpson, photography by R. 
Simpson, and carpentry by E. Derocher. 

All the members of the Beaver (Qkla.) 
Hobby Helpers Club are women except one 
youth of seventeen. Toys and lawn orna- 
ments have been made during the past few 
months. 

The Bison Builders Guild, Buffalo, N. Y. 
has discontinued its HO-gauge model rail- 
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way layout in favor of O gauge. The base of 
the layout is 8’ by 20’, and the equipment 
onsists of five engines and thirty cars. Ray 
Baer laid ail the track. Earl W. Sanderson 
has just completed a trestle bridge. A drill 
press has been added to the club’s equip- 
ment. New officers are Raymond Baer, 
president; Melvin Baer, vice president; Earl 
Sanderson, secretary; Clarence Zangel, 
treasurer. 

A set of wood-carving tools and a new 
lathe have just been purchased for the club 
workshop of the East Boston (Mass.) Home- 
vorkshop Club. Projects recently com- 
pleted by members include a Governor Win- 
throp desk, twin maple beds, and a set of 
wood-block cuts. 

When the Den- 
ver (Colo.) Home- 
workshop Club re- 
sumed meetings in 
the fall, a demon- 
stration was given 
yn jigs and short- 
ut methods for 
making toys. The 
members expect to 
give several hun- 
dred toys to local 
poor children. The 
meeting was held 
in the workshop of 
William B. Mar- 
quis, president. 

Officers of the 
recently organized 
Hammond (Ind.) 
Homeworkshop 
Club are Darrel J. 
Gapinski, presi- 
lent; Edward J. 
Lindstrom, vice 
president; Maurycy 


bots () ‘ CHAPTE R a9 
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Part of the exhibit of the 
Homeworkshop Guild, Buffalo, N.Y. 
Right, Herman W. Lorenz, secretary 


V. Gapinski, secretary; 
strom, treasurer. 

More than 500 toys have already been 
built by the Columbus (Ohio) Homecraft 
Club, which hopes to increase that number 
considerably before Christmas. Toys for 
very small children are stained with water- 
soluble vegetable dyes because paints might 
contain poisonous metallic compounds. 

Other clubs reporting progress with their 
toy projects include the Whitby (Ont., Can- 
ada) Craftsmen’s Guild, Springfield (Ohio) 
Homeworkshop Club, and Danville (ill.) 
Homeworkshop Club. The latter club is 
awarding a prize for the most outstanding 
toy made by a member. 


George A. Lind- 


Bison 


Left, focal point of the show, 
which is held annually in the 
club's quarters above a garage 
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Sawing the two slots and film opening in a block. 
At top, the enlarger light is flicked on and off 
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ROLL OF 
FILM 


Picture Data Recorded 
Directly on Film 


CONTAINERS in which spools of 35-mm. 
film are packed have convenient spaces for 
the writing of information and data, but that 
gives no assurance that a roll of negatives 
will always be returned to the correct box. 
When it is not, whatever method of filing is 
used will be seriously upset. It is far better, 
therefore, to print the data permanently on 
one of the several frames of unexposed film 
at the end of each roll. This can be done with 
the aid of a “datagraph”’ made as shown and 
painted inside with matte-black varnish or 
shellac mixed with lampblack. 

The roll of film can easily be slipped into 
its compartment in the dark, and the end 
drawn forward until it is under the exposure 
window. A celluloid slide, with the data 
typewritten on it or written in India ink, is 
placed in the upper slot beforehand, so you 
can be sure that it is centered. The ex- 
posure is then made by placing the data- 
graph on the easel of your enlarger and flick- 
ing the light on and off.—-KEN NETH MURRAY. 


Miniature Transparencies Printed in Camera 


positive 
transparencies from their 35-mm. negatives 
can do so by using their cameras as printers. 
To do this, place the negative and a length 
of 35-mm. positive film together, emulsion to 
emulsion. Then, with the negative facing in, 


AMATEURS who wish to make 


wind the films into a daylight cartridge. 
Load the cartridge into the camera so that 
both films wind onto the take-up spool, and 
be sure that the automatic winding key is 
locked when a negative is perfectly framed 
in the film plane behind the lens. When the 
camera is closed, the winding key will then 
automatically space the negatives and posi- 
tives correctly. 

Exposure is made by placing the lens 
about 1” from a 100-watt bulb and snapping 
the shutter. The length of exposure can be 
determined by making some preliminary 
tests before doing the complete film. 
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To make positive transparencies, the negative ond 
positive films are placed together in the camera 
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Left, the completed case. A slotted bracket with a wing nut 
enables the lighting unit to be fastened at any angle as above 


Lighting Unit Built into Camera Accessory Case 


BESIDES holding a camera and all its ac- 
cessories, this carrying case serves as a 
portable lighting unit. The original was 
made from a portable phonograph case ob- 
tained from a junk dealer, but any small 
sample case or suit case may be used if it 
has a cover as deep as the case itself and 
it least 312” deep. 

The cover serves as the lighting unit and 
is lined with tin. Two lamp sockets and an 
utlet are screwed to the hinge side of the 
over, and the coil of wire is attached to the 


mple table-top arrangements can be photographed 
nd used as novel greeting cards for the holidays 
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end with a hook and eye as shown. To hold 
the cover at the desired angle, a bolt and 
wing nut are used in conjunction with the 
slotted lid support. 

A ledge of 1” strips of wood is fastened 
around the inside of the main compartment 
of the case so that a rectangular panel of 
wood can be cut to rest on it and thus sepa- 
rate the contents from the lighting unit. The 
case is then divided into compartments to 
suit individual requirements and lined with 
felt or velvet.—LOUIS HOCHMAN, 


Alphabet-Soup Letters 
Spell Out Greeting 


NOVEL photographic greeting cards may 
be made by using table-top set-ups like the 


one illustrated. The message is spelled out 
in letters taken from a package of alphabet- 
soup noodles and glued on black paper. 
These clearly formed little letters are also 
useful in composing short titles for home 
movies.—J. J. MIHOK. 


Line Drawing Made from Print 


TO CONVERT a photograph into a line draw- 
ing, trace the portions desired with water- 
proof India ink. Then bleach out the print in 
the following bath: 62 grains potassium bi- 
chromate, 90 minims sulphuric acid, and 16 
ounces water. Wash the paper thoroughly. 


197 





The masking device 
and an amusing 
dual photo made 
by Lewis Shrauder 


Foolproof Set-Up for Trick Double Exposures 


DUAL photographs can be_ successfully 
taken by setting up a framework in front of 
a camera as shown in the accompanying 
drawing. The upper crosspiece of the frame- 
work is slotted, and the baseboard is grooved 
so that a mask can slide from one side to the 
other. The mask itself is a piece of card- 
board half the width of the frame, but slight- 
ly higher. It must be painted flat black. Note 
that a black thread is secured to the frame 
to mark the vertical center line. 

The camera is firmly mounted in such a 
position that the lens will be 9” from the 
frame and directly in line with the thread. 
The mask is placed so that one edge coin- 
cides with the thread. An exposure of the 
subject to be “doubled” is then made through 
the open side of the frame. Care must be 


taken to shield the mask from all direct 
light. The mask is now moved to the opposite 
side with its other edge even with the thread, 
and the subject is posed in the other half of 
the picture. An exposure of exactly the 
same duration is made. Care must be taken, 
of course, that the apparatus is not moved 
or jarred during or between the two ex- 
posures.—GUY HUNTINGTON. 


Causes of Milky Fixing Bath 


WHEN a hypo fixing bath has a milky ap- 
pearance, it may be due either to an excess 
of free acid, which decomposes the hypo and 
precipitates free sulphur, or to insufficient 
acid. Other causes are insufficient or impure 
sulphite or careless mixing. 
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DAYLIGHT EXPOSURE TABLE 
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without prominent dark objects in fore- 


nearby people in beach, marine, and 


houses and scenes not shade. (Use this 


in 


objects in open shade. They must be lighted 


2 (largest). The figures above are lens apertures 
or 
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n the left-hand picture of the pair 
st the right, the building seems to be 
eaning backward. This was corrected 

the second view simply by tilting 
the enlarging paper as shown below 


Skillful Enlarging Corrects 
Distorted Building Photos 


HEN a camera is tilted upward at a 

tall building, the resulting picture ap- 
pears to taper and the building looks as if it 
were leaning backward. Professional view 
cameras, to be sure, have a revolving back 
or lens mount that permits this distortion to 
be corrected, but the defect is common to all 
rdinary cameras such as amateurs use. It 
y be overcome, however, by projection 


printing with the easel or paper holder tilted 
sufficiently to straighten the image. 

A short-focus projection lens may be 
necessary if the distortion is very great. The 
sample pictures, for example, were projected 
with a 4” lens. Focus the image at the 
center of the paper, then close the iris of the 
enlarger until the image is sharp to the 
edges. This is necessary to get sufficient 
depth of focus to cover the paper in the 
tilted position.—C. W. RICKMAN. 
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Number and Type Di 
1f Photofloods 


Weston Tungsten 
Emulsion Rating 








tance (in feet) from Lamps to Subject 


4.5 








: Each of the following diaphram stops is approximately twice as large as the preceding 


16, f/11, £/8, £/5.6, £/4. £/2.8, £/2 


»¢. Therefore, for 1/50 sec. 


(largest) 
use opening twice as large 


The figures above are tens apertures 
Lamps inust be in good reflectors, 
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F YOU want something novel yet inexpen- 
sive in the way of Christmas cards this 
year, try spatter-painting them yourseli 
with an old toothbrush. The more you spat- 
ter on the color, the prettier they will be. 
The effects are somewhat like linoleum- 
block work except that the colors are not 
solid, but broken up into interesting and varie- 
gated spatter patterns. 

This method is basically 
the same as_ stenciling, 
therefore it is much easier 
and quicker than _ block 
printing. Simply follow 
these step-by-step direc- 
tions: 

1. Make a full-size draw- 
ing on paper with any de- 


Left, several suggestions 
for simple cards. A good 
alphabet for stencil cutting 
is given in the strip below 


id 


"he ae 
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The design and lettering 


are cut like a stencil, 


and the color is applied 





by means of a toothbrush 
» * £ 


sired design and lettering. Fill in with ink 
or pencil the portions that are to be cut out. 
2. Break a double-edge safety-razor 
blade so that it has a sharp point or use a 
stencil knife and carefully cut out the 
blacked portions to form a stencil. 
3. Put the stencil in position over the 
ard stock. Fasten it with thumb tacks at 
the edges. 
4. Dip the toothbrush in thin poster paint 
or colored ink and flick the bristles with a 
finger so as to spatter the color through the 
stencil. The spattering can be done by us- 
ing a stick in place of a finger, if preferred. 
Let the color dry before removing card. 
Keep your designs simple for maximum : 
effectiveness. It’s often what you leave out SPATTERS GIVE 
rather than what you put in that’s impor- , 
tant. Geometric designs are best for the Oe ieee 
beginner because they can be drawn with athe, tis ole 
pencil, ruler, and compass. The accom- Ss heals up in in- 
panying alphabet is especially adapted to teresting patterns. 
stencil cutting —-DELMAR W. OLSON. Left, using a stick 
to flick the brush 


\OP@ESTOV Witz 


By the spattering 
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Chemical Analysis 


By RAYMOND B. WAILES 


INERAL oil had been substituted 

in part for butter fat,” U.S. 

health officials reported, when 

they recently had 664 tubs of 
butter seized and condemned. While not 
common, such instances do occur, and 
Federal agencies are vigilant to detect 
them. 

How did they know in this case that 
valuable butter fat had been replaced with 
paraffin or mineral oil, worthless as a food? 
As an amateur analyst, in your own home 
laboratory, you can make the same test 


BEILSTEIN TEST 


Red-hot copper gauze 
glows with a_ bluish- 
green light if a sub- 
stance containing one 
of the halogen family 
of elements is held in 
the flame benecth it 


TEST FOR BORAX 


Mouth washes contain- 
ing sodium perborate 
are sometimes adulter- 
ated with plain borax. 
This simple test will 
reveal the presence of 
borax in a mouth wash 


of butter that the Government chemist did 
Fold a four-inch filter paper the usual 
way, twice upon itself, and set it in the top 
of a small beaker or glass tumbler. Do not 
wet the paper, as you would for ordinary 
filtering. Place about ten grams (a heap- 
ing teaspoonful) of butter in the folded 
filter. Then melt the butter by setting the 
vessel in a warm oven, or holding it some 
distance above a Bunsen burner. Liquid 
butter fat filters through, leaving behind 
the salt and curd, and most of the water, 
which is absorbed by the dry filter paper. 
The test for paraffin oil is made upon the 
clear butter fat that comes through the 
filter. Measure off one cubic centimeter 
(approximately a quarter teaspoonful) 
of this liquid fat into a large test tube, 
about an inch in diameter and eight 
inches long. Add one cubic centimeter 
of a one-to-one solution of potassium 
hydroxide. This is made by dissolving 
a small amount of the solid alkali in an 
equal weight, or twice its volume, of 
water. 

Shake the mixture and then add 
twenty-five cubic centimeters, or a 
scant fluid ounce, of ninety-five-percent 

grain alcohol. (Weak- 
er alcohol or dena- 
tured alcohol will not 
serve.) Now place the 
test tube in a beaker- 
ful of hot water. Ap- 
ply enough heat to the 
water to maintain the 
contents of the test 
tube for fifteen min- 
utes at a temperature 
of approximately 
eighty degrees C., or 
175 degrees F., stir- 
ring the mixture fre- 
quently with the 
laboratory thermome- 
ter that you use to 
measure the tempera- 
ture. At the end of 
the fifteen minutes, 
add twenty-five cubic 
centimeters of water 
and mix the contents 
of the tube well. 

If the liquid mix- 
ture becomes turbid 
or milky after you 
add the water, then 
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for Amateurs 


the butter contains half of 
ne percent or more of min- 
il oil. 
This test is easy to make, 
ind the chemistry of it is 
jually simple. The butter 
it is first saponified, or 
turned into a soap, by the 
lkali (potassium hydrox- 
de). This soap dissolves in 
he alcohol, and is not pre- 
cipitated by the final addi- 
tion of water. In contrast, 
any mineral oil present will 
not be acted upon by the 
alkali. It will not dissolve 
in the final mixture of alco- 
hol and water, and sepa- 
rates out as a milky sus- 
pension, or in free oily drops. 
With the aid of your 
home laboratory, you can 
easily distinguish between 
and coffee  substi- 
After a bit of prac- 


coffee 
utes. 


t 
tice, you can even make a 


rough estimate of the rela- 
tive amounts of caffeine in 
these products and in tea. 
You will need an iodine 
solution of what a profes- 
sional chemist would call 
tenth normal’ strength 
written “O.1 N’’). For the 
precision that he requires, 
it would contain exactly 
12.692 grams of iodine for 
every 1,000 cubic centi- 
meters of solution. Of course 
it is out of the question to 
approach such exactitude 
With the rough-and-ready 
balance used by most ama- 
ur chemists, but you can easily make an 
ipproximately tenth-normal iodine solution 
t will serve your purpose. 
‘irst dissolve about ten grams of potas- 
m iodide crystals in fifty cubic centi- 
ters (one and two-thirds fluid ounces) 
water. Then add, while stirring, two 
a half grams of solid iodine crystals. 
general, solid chemicals average about 
grams to the teaspoonful, though it is 
ferable to weigh out the amounts given 
en possible.) When the iodine has dis- 
ved, dilute the resulting solution to a vol- 
» of 200 cubic centimeters (six and two 
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BUTTER FAT OR MINERAL OIL? You can easily duplicate the 
method used by pure-food inspectors to detect adulterants in butter 


thirds fiuid ounces) by adding water to it. 
Also make a dilute solution of sulphuric 
acid, by slowly adding five cubic centi- 
meters of strong sulphuric acid to twenty- 
five cubic centimeters of water, and then 
stirring. (CAUTION: always dilute strong 
sulphuric acid by adding it to the water, 
not the water to the acid. In the latter 
case, the considerable heat generated in 
mixing might turn the water to steam, and 
spray the powerful acid from the vessel. ) 
For your coffee-testing reagent, mix your 
dilute sulphuric acid solution with an equal 
volume of your tenth-normal iodine solu- 
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Measuring out iodine-acid reagent for experiment to determine the amount of caffeine in coffee or tea 


tion, and you are ready for the experiment. 

To compare the amount of caffeine in 
coffee, coffee substitutes, and tea, equal 
quantities of the samples should be used 
for instance, five grams, or else a teaspoon- 
ful, of each. The sample of coffee or coffee 
substitute should be boiled, say for five 
minutes, in about fifty cubic centimeters of 
water. Tea leaves may simply be infused 
in hot water for the same length of time. 

Filter the extracts, and dilute two cubic 
centimeters of each filtrate with an equal 
volume of water, in separate test tubes. Now 
add two cubic centimeters of your sulphuric 
acid-iodine reagent to each of the tubes. 
A reddish-brown precipitate will be formed, 
due to caffeine and certain other extracted 
substances that react with iodine. The 
more caffeine in the original sample, the 
more precipitate there will be. 

If you have simultaneously made your 
test on ordinary household coffee and on a 
caffeine-free substitute, or coffee from 
which most of the caffeine has been ex- 
tracted, you will observe much more pre- 
cipitate in the first case. You will also 
observe that coffee-substitute infusions be- 
come blue-colored when tested; or, if they 
also contain some true coffee, take on a 
dirty bluish-green color. 

While this simple test does not determine 
the percentage of caffeine in a given sam- 
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ple, it does give a fair indication of the 
comparative quantities of caffeine in differ- 
ent samples, provided it is performed in a 
standard way—that is, using identical 
quantities and treatment. 

Two more household products offer an 
interesting experiment in analysis—sodium 
perborate, used as a mouth wash; and 
borax, or sodium tetraborate, employed in 
the laundry. Though they look just alike, 
you can readily distinguish them by a sim- 
ple chemical test. 

Place some borax and sodium perborate 
in separate test tubes, using in each case a 
quantity of the chemical about as large as 
a pea. Dissolve the materials by adding 
about five cubic centimeters of water to 
each tube. Now add, to each solution, two 
cubic centimeters of a copper sulphate solu- 
tion of practically any strength. 

In each case a precipitate, consisting of 
a compound of copper and boron, will be 
formed. The precipitate in the perborate 
tube will be olive green. After about a 
minute it will rise to the top of the solution, 
buoyed up by bubbles of liberated oxygen 
gas. The precipitate in the borax tube will 
be blue in color, and will remain at the 
bottom of the tube, since no oxygen is re- 
leased. 

The same test will show when perborate 
mouth wash has been adulterated with 
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rax, aS might possibly be the case with a 
heap, “bootleg” preparation. If the mouth 
vash contains less than about fifty percent 
f borax, the precipitate will be olive green. 
\ blue precipitate indicates that more than 
ialf of the preparation is borax; and, when 
the precipitate does not rise, that borax 
represents eighty percent or more of its 
omposition. 

In the course of your experiments as an 
imateur analyst, you will enjoy trying out 
the simple but extremely sensitive “Beil- 
stein test’ used by professional chemists. 
Named after the scientist who first de- 
scribed it, this test detects the presence of 
volatile organic compounds of the halogen 
family of elements—iodine, bromine, chlo- 
rine, and fluorine. 

Above a Bunsen flame, support a roll of 
copper screen or sheet copper—or better 
yet, if you can obtain it, a tube of Monel 
metal. When the screen or tube becomes 
hot, the substance to be tested fora halogen 
is inserted in the flame by means of a loop 
f platinum, nichrome, or iron wire. The 
halogen compound is volatilizec and de- 
composed by the flame, and a beautiful 
bluish-green glow surrounds the copper or 


Monel metal, replacing its luminous red 
heat. The striking color change is plainly 
visible even when the substance tested con- 
tains only an extremely small quantity of 
an organic halogen compound. 

To show the sensitiveness of this test, 
uncork a bottle of carbon tetrachloride 
somewhere in the room, while the copper 
or Monel metal is being heated. Almost im- 
mediately the blue-green color appears, as 
the carbon tetrachloride vaporizes and 
diffuses through the air. 

Many substances containing volatile or- 
ganic halogens, such as chloroform lini- 
ment, produce the bluish-green color when 
the stopper of the bottle, alone, is held near 
the air hole at the burner base. 

Some mechanical refrigerators employ 
volatile organic compounds of fluorine as 
the refrigerating gas. The Beilstein test 
will respond to such a gas, and a practical 
instrument has been devised to apply this 
test for detecting leakage from refrigerat- 
ing systems. 

So fascinating is the beauty of the bluish- 
green glow that an amateur chemist, mak- 
ing the trial with carbon tetrachloride, may 
quite conceivably (Continued on page 246) 


Homemade Solution for Treating Burns 


™AFETY FIRST” in your home labora- 
tory may well include a first-aid bot''e 
tannic acid solution for burns. To make 
up the preparation, dissolve one half gram 
potassium chloride, one gram of calcium 
hloride, one gram of salicylic 
id, ten and one half grams 
sodium chloride, and 100 
rams of tannic acid in 1,000 
ibic centimeters (or thirty- 
ur fluid ounces) of water. 
ie Salicylic acid serves as a 
eservative, while the chemi- 
| salts provide the necessary 
ysiological balance with 
ly fluids to aid in diffusion 
rough the skin. A corked 
ttle holds the solution, and 
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a wad of absorbent cotton is used as an ap- 
plicator. Cellophane and a rubber band 
will keep the cotton clean and handy, just 
above the cork, as shown. A red cross 
marks the bottle for quick identification. 





First aid for burns in the home labora- 
tory. The solution, prepared as described 
above, is kept in a bottle with a handy 
wad of cotton attached for instant use 
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Microscope Questions... 


Measuring projec- 
ted image of test 
object to find a 


microscope’s power 


Method of Finding Magnification 


OCULAR CARD FOR FINDING 
n L/ EYEPOINT 














To find the “eyepoint” ‘of microscope, 
hold a piece of cardboard met eyepiece 
while a strong light is passed through lenses 


By MORTON C. WALLING 


UESTION-AND-ANSWER sessions 

are not confined to the radio. A lot 

of people ask questions about micro- 
scopes and the fascinating business of us- 
ing them. With the thought that readers 
may find it helpful to know the answers to 
the questions I am most frequently asked, 
I am writing this month’s article in ques- 
tion-and-answer form. 


What is dioxan? Drug-store clerks 
say that they never heard of it 


IOXAN is a short name for diethylene- 
D oxide. It is used in microscopy as a sub- 
stitute for alcohol and xylol, being both a 
powerful dehydrating agent and a solvent 
for various substances including Canada 
balsam. When properly used in the prepa- 
ration of botanical and other material for 
permanent mountings, it reduces consider- 
ably the time required to go through the 
process of extracting all water from the 
specimen; and it has been found, by various 
workers, that dioxan fixatives reduce “‘plas- 
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and Answers 


molysis,” or distortion of the specimen dur- 
ing fixation and extraction of water. Use of 
dioxan has been explained in various arti- 
cles in this series, and further information 
can be found in technical literature. The 
best place to obtain this useful reagent is 
at a chemical supply house or from the 
manufacturer, 


How can | determine the magnifying 
power of my microscope? 


HIS is one of the most commonly asked 
7 cones If you know the magnifying 
power of your objective and of your eye- 
piece (ocular), the total magnification is 
obtained by multiplying one by the other. 
Thus a 5X eyepiece and a 10X objective 
will give a magnification of fifty. 

When the powers of the lenses are not 
known, the process is not quite so simple. 
The usual way is to employ optical meas- 
uring devises such as micrometers; but few 
amateurs have access to such equipment. 
The following method is easier, costs noth- 
ing and can be very accurate: 


PROBLEMS THAT WORRY THE 
AVERAGE LENS ENTHUSIAST 


Place the microscope in a darkened room 
and arrange a screen so that the image 
formed by the lenses can be projected on it. 
A sheet of white cardboard will do. Use a 
strong enough source of light to form an 
image on the screen. A microscope illumi- 
nator of the type that has a high-intensity 
lamp and condenser lenses is best; or a 
lantern-slide or motion-picture projector, 
suitably adjusted, can be used. With a 
small piece of white cardboard or paper, 
find the eyepoint of the ocular, which is the 
point where the circle of light is small and 
most sharply defined. This is a few milli- 
meters from the ocular lens. By careful 
measurement, adjust the microscope until 
the distance from the screen to this eye- 
point is 250 mm. (approximately 10”). Pro- 
ject the image of an object of known size 
on the screen. Usually a stage micrometer, 
which is a scale ruled on glass, is used; but 
such measuring devices are rather costly. 
For low magnifications, a transparent milli- 
meter scale can be used. For higher powers, 
where the field of view does not cover two 
marks on the scale, use a piece of fine wire 


Method of Mounting Polatizing Sheet Matetial 


METAL CAP 





Here are three ways 
in which the analyzer 





disk can be mounted 
in or on an eyepiece 


pn ro FILM 
| J —— 
| 

M 











OCULAR 


CEMENTED POLARIZER CAP 


POLARIZER WITH BALSAM TO FIT STANDARD 


INSIDE OCULAR PERMANENT ARRANGEMENT 


a 
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Inserting a polarizing disk in the 
filter ring beneath the condens- 
er of a standard microscope. 
Left, disk being placed over 
lower eyepiece lens as analyzer 








This is a low-power, Greenough-type binocular microscope. It 
has twin objectives and gives a stereoscopic effect of depth 


or some other object whose width can be 

measured accurately with a machinist’s 

micrometer. If you have no micrometer, 

take the wire to a hardware store or ma- 

chine shop and ask some one to do the 

measuring with the necessary instrument. 
Project the image of the 

test object on the screen, and 

with dividers or a_ scale 

measure accurately its width, 

or the distance between two 

reference points. To find the 

microscope power, simply di- 

vide the distance measured 

on the screen by the actual 

size of the object. As an ex- 

ample, if the piece of wire is 

0.010" in diameter and its 

image is 4” wide, the mag- 

nification is 4/0.010 or 400 

times. 


How can I take yellowed 
balsam off slides and 
cover glasses? 


NY solvent of balsam, 
such as xylol and some 


lacquer thinners, can be used 
to clean the glass, provided 
the slides are immersed in it 
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long enough. Use a covered glass 
container, and arrange the Slides 
so they are completely surrounded 
by the liquid. Sometimes heat can 
be used to loosen cover glasses, 
and solvent then employed to 
clean them and the slides. 


How can | mount sheet polar- 
izing material on my micro- 
scope to make it a polarizing 
instrument? 


HE polarizing material re- 

ferred to comes in the form of 
transparent sheets, looking much 
like photographic film. A 2” by 2” 
piece of it, sufficient for making 
two or three polarizing sets, can 
be obtained for a dollar. The po- 
larizing unit of a polarizer-ana- 
lyzer pair is placed between the 
light source and _= microscope 
stage. Many instruments have a 
substage ring for holding filters 
and dark-field stops. When this 
ring is present, cut a disk of the 
polarizing material to fit it, the 
standard being 33 mm. in diame- 
ter. Although, with careful han- 
dling, no rim or other protection 
is required for this polarizing 
disk, it is a good idea to protect 
it by sandwiching it between two thin disks 
of glass or some transparent plastic ma- 
terial. When there is no filter ring on the 
microscope, you can use a square or circu- 
lar piece of the polarizing material, and 
support it in some convenient way directly 


Balsam is removed from old slides and cover glasses by soaking in 
xylol. The jar shown above has grooves to hold the slides apart 
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velow the stage, or over 
the mirror. 

The analyzer is a piece 
f the polarizing material 
placed in the light beam 
it the eyepiece end, and 
must be easily rotated. In 
most microscopes, the best 
vay to make an analyzer 
s to cut a polarizing disk 
to a size that will permit 
t to be dropped inside the 
eyepiece so it rests on the 
wer lens. Do not place 
it on the diaphragm, which 
is about midway between 
upper and lower lenses of 
the eyepiece. 


What is a binocular 
microscope? Is it better 
than the ordinary kind? 


BINOCULAR micro- 
A scope has two eye- 
pieces instead of one, so 
the observer uses both eyes at once. There 
is some argument about the advantages and 
lisadvantages. Most microscopists agree, 
however, that a binocular instrument is 
less fatiguing to the eyes and permits the 
user to see more detail. There are two gen- 
eral kinds of binoculars. First the Gree- 
nough type that has twin objectives and 
gives stereoscopic images. Its magnifica- 
on range is limited because of the two 
bjectives, but it is excellent for studying 
tamps, coins, and similar subjects. Binocu- 
ir microscopes having single objectives 
in be made in any power that a monocu- 
ir instrument can, and can be arranged to 
give either a stereoscopic image or simply 

nocular vision without the perception of 
epth. 


What magnification is needed to show 
fat globules in rather fresh milk? 
HE laboratory of a city dairy company 
reports that 100 diameters is sufficient 
r such work. This would be given by a 


COVER 
~___ GLASS 


a 








study fat globules in fairly fresh milk, a drop 
uspended from a cover glass on a special slide 
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With this divisible objective, initial magnification can be reduced from 
10X to about 4X by removing the end as seen in the picture above 


standard 16-mm. objective and 10X eye- 
piece. The milk is mounted in a hanging- 
drop slide. That is, the slide is rather thick 
and has a hole or depression in it. The drop 
of milk is placed on a cover glass, which is 
then inverted over the hole so the milk 
hangs suspended without touching the slide. 


How can | get two degrees of magni- 
fication in a microprojector with 
a single objective? 


OU can, of course, vary the magnifica- 

tion by changing eyepieces or altering 
the distance from projector to screen. When 
you find it inconvenient to do either of 
these, you can use a divisible objective. For 
instance, you can get a 10X (16-mm.) ob- 
jective from which the end can be removed 
to give about 4X magnification. 


Is Canada balsam the only mounting 
medium for microscope specimens? 


ANADA balsam happens to have al- 
C most exactly the same index of refrac- 
tion or light-bending power, as glass used in 
mak \g slides and cover glasses. So an ob- 
ject mounted in it appears the same as if 
it were embedded in the glass. Also, balsam 
is cheap and easy to handle. It preserves 
specimens a long time, and does not itself 
deteriorate noticeably except to the extent 
of yellowing with age. If necessary, speci- 
mens in old balsam can be cleaned and re- 
mounted. However, there are numerous 
other mounting media. Glycerin and glycer- 
in jelly can be (Continued on page 249) 
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Lamp Bulbs Demonstrate 
Laws of Resistance 


WHEN the two are connected in parallel, or 
the usua! way, a sixty-watt bulb gives about 
twice as much light as a thirty-watt bulb. 
Connect them in series, as shown above, and 
the thirty-watt bulb will light up brightly, 
while the bulb of sixty-watt rating barely 
glows! When resistances are connected in 
parallel, the greatest heating effect is pro- 
duced in the unit of least resistance (in this 
case, the sixty-watt bulb); when they are 
connected in series, in the unit of greatest 
resistance (in this case, the thirty-watt 
bulb). And the more heating effect, the 
more light. 


F 


e 


cf o MOVABLE 


Measuring distance with the 
model rangefinder. Drawing 
illustrates the principle 


Toy Globe Makes Model 
of Earth’s Magnetism 


WIND a dozen turns of bell wire around 
the equator of a toy sheet-iron terrestrial 
globe, connect the ends of the wire to dry 
cells, and you will have a working model of 
the earth’s magnetism. A compass or a 
dipping needle, used to explore the model, 
behaves just as it would at the correspond- 
ing point on the surface of the earth, aside 
from a small discrepancy because the earth's 
geographic and magnetic poles do not quite 
coincide. 


Exploring the magnetized globe, a compass acts as 
it would at the corresponding points on the earth 


Cardboard Model Shows 


How Range Finders Work 


TO DEMONSTRATE the principle of the range 
finders used by photographers and military ob- 
servers, mount cardboard sights, made 
shown, on a cardboard base. One sight should 
be fixed and at right angles to the base. At- 
tach the other sight, with a thumb tack, so 
that it may be rotated. Turn the whole model 
until the fixed sight is trained upon the object 
whose distance is to be found. Then rotate 
the movable sight until it is 
also lined up with the object. 
The distance to the object 
may then be calculated from 
the angle of the movable 
sight, or read from a scale. 


as 


—— 


“OBJECT 


SIGHT 
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IN ACTION 


What Is “Specific Heat’’? 


HEAT an ordinary flatiron over a gas flame, un- 
til a drop of water boils on touching it. Over the 
same flame, for the same length of time, heat an 
equal weight of water (a gallon weighs eight 
pounds). Instead of boiling, the water will still 
be cool enough to put your hand in. You must put 
more heat into some substances than others to 
raise their temperatures equally, and the rela- 
tive amount is called their ‘specific heat.’’ The 
specific heat of water is nine times that of iron. 


Why Dirty Snow Melts 
Faster Than Clean 


COVER two tumblers with pieces 
f wire screening and place on 
them equal quantities of snow, one 
lean and the other sooty. Set an 
electric lamp midway above the 
tumblers, and watch the melting 
race, which the sooty snow al- 
iys wins. The dark material ab- 
rbs heat from the lamp, melting 
this portion of snow first, while the 
an, white snow reflects heat off 
surface and so lasts longer. Iron heats nine times as fast as the same weight of water 


Compass Needle Swings 
Like a Pendulum 


LIKE a pendulum acted on by gravity, a 
mpass needle oscillates when suddenly 
iced in a magnetic field, with a definite 
equency that depends upon the strength 
the field. It will swing slowly back and 
rth when approached with a bar of iron, 
ting to the very weak field set up by 
own magnetism. A small magnet pro- 
es faster oscillations, depending on the 
stance between magnet and compass. 


Seeing Through a Fence 


STANDING still, you can see little through 
openings in a picket fence—-but if you 
ve rapidly past, you get a good view of 
at lies beyond. ‘Persistence of vision,” 
phenomenon applied in the movies, re- ost 
ins and fuses together your glimpses. A magnet makes the compass needle swing rapidly 


_ 
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A Radio for Your Floor Lamp 


ESIGNED so that it can be 
attached to the standard 
of any floor lamp, the 
radio set illustrated forms 

a handy auxiliary receiver for 
living room, bedroom, or den. 
Mounted on a bridge lamp it pro- 
vides a radio for card games; at- 
tached to a floor lamp beside your 
favorite chair it puts the eve- 
ning’s programs at your finger 
tips; and fastened to a standing 
lamp in your bedroom it serves 
as a convenient bedside set. Since 
the receiver’s cabinet simply is 
clamped around the lamp’s stand- 
ard, as shown in the photographs, 
the absence of exterior fittings 
or brackets also makes it possi- 
ble to use the unit as a conven- 
tional table radio. The compact 
receiver requires no external 
ground, and can be operated with 
nothing more than a short indoor 


; a) a = 
° =e Coo ~) Bree antenna. 
, There is nothing particularly 


Sete eee complicated about the A.C.-D.C. 











These views of the cabinet and underside 
of the chassis show how the various con- 
densers, resistors, and tubes are placed 
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By 
ARTHUR C. 
MILLER 


circuit, which is unusually 
sensitive and free from hum. 
Only two tubes are used. One 
of the new locking-type-base 
pentode tubes (7A7) was 
chosen as the detector. It is 
resistance-coupled to a com- 
bination output pentode and 
half-wave rectifier (32L7). 
No grid cap is provided on 
the detector, as these new 
tubes are of the single-end 
construction, the grid con- 
nection being brought out at 
the base. Because the rated 
heater voltage of the 7A7 is 
slightly higher than that of 
the 32L7, a 2-watt resistor 
of approximately 1,500 ohms 
must be placed across the 
heater connections on the 
base of the 32L7. The resistor 
can be soldered directly to 
the lugs of the socket. 

To save space, no filter 
hoke is used. Instead, a l,- 
000-ohm, 1-watt resistor is 
onnected between the dual 
electrolytic condenser (16-24 
mfd.). This provides adequate 
filtering and allows the neces- 
sary voltage to get through 
to the plate of the tubes. A 
resistance cannot be 

without an appreciable 
in volume. 
he .00025-mfd. mica con- 
iser indicated in the an- 
1a lead is extremely im- 
tant, since it eliminates 
possibility of blowing 
the tubes or burning 
primary of the antenna 
(which could start a 
should the antenna wire 
" antenna lead accidentally 
in contact with a 
inded pipe or radiator. 
e hinged mahogany cab- 
measures 454” by 614” 
, the lid being 114” deep 
is included in the over- 
epth of 43%,”). The sides 
mstructed of 3” 
ides were cut from 14 


” 


INTERNAL 


BOTTOM VIEW 
OF SOCKETS 
SHOWN 


00025 


0.1 MFD 


(200 Vv.) 7 - CLAD) 
15C OHMS (25V 220 OHMS 


Easily built, the set can be clamped to the upright of any floor lamp 


wood, while the front sides of the 31,” diameter opening for the 


wood. When _ speaker are beveled outward to give a more 


eted the whole box was stained a deep finished appearance to the cabinet, and a 
gany, waxed, and then polished. The square of gold silk glued in place behind 
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Either a decorative “bead” 
on the standard or a hose 
clamp can be used to support 
the mahogany cabinet shown 
in the drawings below, right 


the opening serves as an 
attractive grille. 

As indicated in the 
photographs and draw- 
ings, the parts, with the 
exception of the speaker 
and output transformer, 
are mounted on a small 
aluminum chassis and 
panel. The output trans- 
former, separate from 
the speaker, can be fas- 
tened with screws to the 
side wall of the cabinet. 
In wiring the tubes, pay 
close attention to the ac- 
companying socket diagrams, particularly 
the diagram for the new 7A7 tube. Watch 
the power connections to the resistor line 
cord. The 220-ohm resistance must be wired 
into the heater circuit to reduce the full 
110-volt house current to the value re- 
quired for the two heaters. A wrong con- 
nection at this point can blow out both 
tubes. 

Holes cut in the top and bottom edges 
of the hinged lid and main cabinet serve to 
take the lamp standard. Naturally, the di- 
ameter of these holes will be governed by 
the size of the standard. 

When using the receiver with direct cur- 
rent, remember that the house-wiring re- 
ceptacle has a positive and a negative ter- 
minal. For this reason, it may be necessary 
to reverse the power plug to obtain the 
proper polarity. 
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LIST OF PARTS 


Midget tuning condenser, .000365 mfd. 
Midget antenna coil. 

Radio-frequency choke, 2.5 mh. 
Resistor, 1,000 ohm, 1 watt. 

Resistor, 1,500 ohm, 2 watt. 

Resistors, two, 500,000 ohm, % watt. 
Resistors, two, 2 megohm, ™% watt. 
Resistor, 150 ohm, 1 watt. 

Condenser, tubular, .1 mfd., 200 volt. 
Condenser, tubular, .02 mfd., 200 volt 
Condenser, tubular, .01 mfd., 200 volt 
Condenser, tubular, .005 mfd., 200 volt 
Condensers, two, mica, .00025 mfd. 
Condenser, mica, .0005 mfd. 
Electrolytic condenser, dual, 16-24 mfd 
Loudspeaker, 3” permanent-magnet type. 
Output transformer for speaker. 
Line cord and resistor, 220 ohms. 
Volume control and switch, 25,000 ohms 


Miscellaneous: Cabinet, chassis, 7A7 
tube, 32L7-GT tube, sockets, wire, lugs 
solder, knobs, grille cloth, etc. 
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Trouble Shootin 


EXCESSIVE HUM in a cenninet 

D.c. receiver pee Pg te Bs = 
emnath Fey de aan resistor in qormas 
on filter cheke in the receiver s age 
pe ly Connected as shown in the diagram, the 
pa and resistance provide = _— 
ditional filtering and prevent hn pre -s 
alternating-current hum from reac 


ing the circuit. 
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FOR RADIO 
AMATEURS 
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RE you having trouble with 
A your broadcast or short- 
wave receiver? If you are, 
study the cures given on this 
page. They cover seven of the 
most common radio ailments af- 
fecting commercial as well as 
home-built circuits. In each case, 
the trouble can be cured easily 
and quickly, 


CODE SIGNALS 

can be eliminated 
when using a super- 
heterodyne receiver by 
connecting a 456-kc, 
iron-core I.F. wave 
trap in series with the 
antenna lead-in to the 
set. The wave trap 
can be mounted inside 
the cabinet where it 
can be adjusted easily 
with a screw driver. 


INTERFERENCE 

and jamming on 
the short-wave bands 
of all-wave set can be 
reduced greatly by 
using a crystal filter 
unit, which can be 
mounted directly on 
the chassis of the re- 
ceiver, in place of one 
of the regular 456-kc, 
I.F. transformers in 
the circuit, 





— 





A PHONOGRAPH 
PICK-UP can be added 










quickly and easily to any RF To 
receiver by disconnecting COIL PICK-UP | 
the existing lead to the grid A 
of the detector tube (such aye 

TRANS acts. 
as a 57, 6C6, or 6J7) and tacts 
attaching one of the leads CHASSIS 


from the pick-up to the grid 

and the other to any convenient point on the 
chassis. The drawing above illustrates this sim- 
ple wiring stunt, which makes short work of an 
ordinarily troublesome operation. 


Te com ae inmanecneto ne se canny aphens ne AO! Ena cat 


A SUDDEN INCREASE in 
the volume of a receiver ; 
| ‘THESE 





— 


NOISY TUNING and oscilla- 

tion at the high frequencies 
may be caused by corroded and 
dirty tuning-condenser rotor con- 
The rotor shaft should be 
connected directly to the chassis 
to insure a perfect repair job and 
insure the best possible recep- 
tion by the set. 


STATIC caused by a near- 4} 
by electric generator often 
can be reduced in a D.C. re- 
ceiver by running about 50’ of 
ordinary twisted electric house 


nen lights are switched on in 
mms near the set is usually 
ised by one or more faulty 
jular condensers. The sudden 
rge of current peps up the 
idenser temporarily. This, of 
irse, can be remedied only by 
lacing the faulty condenser. 





ENDS LEFT 


Qe 


ST ee 
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wire along the walls of the 
apartment and connecting the 
two ends to the 
antenna and 
ground posts on 
the receiver, in 
A place of the an- 
SG tenna and ground. 


FREE 
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WHAT'S NEW IN THE 


Amplifier Is Carried in Mike 


MOUNTED within its own microphone housing, the 
amplifying system that operates a new hearing aid 
for the deaf represents the maximum in compactness. 
It may be carried in the hand, or worn in a vest pocket 
or beneath a lapel. Although the housing is unusually 
small in itself, it contains, besides the microphone 
and a three-tube amplifier, a volume control and a tone 
control. The outfit’s midget earphone is shown at the 
left of the photograph at the right. The only addi- 
tional equipment needed is a pocket-type battery. 


Built into this hearing-aid microphone 
is a complete audio-amplifier circuit 


Attachable Loop Antenna 


EASY to install by means of suction cups, a 
loop-antenna unit that can be quickly and 
permanently adjusted to match the require- 
ments of either superheterodyne or tuned- 
radio-frequency receivers eliminates the need 
of an outside aerial and unsightly lead-in and 
ground connections. The unit is said to oper- 
ate effectively even in congested city locations. 








Portable Recorder Fits Inside Console 


IT IS a matter of less than two minutes to 
convert a portable pick-up and recorder 
just marketed into a console-model radio 
phonograph for home use. As shown in the 
illustrations below, the speaker and the 
electric recorder are 
self-contained, sepa- 
rate units which slip 


Actually a portable 
recorder-phonograph 
outfit, the two units 
shown above are read- 
ily slipped into the 
handsome console cab- 
inet whenever desired 


in or out of a console cabinet through its 
open back. The recorder unit contains a 
four-stage audio amplifier, complete record- 
ing and play-back equipment, and a high- 
fidelity radio tuner for transcribing a radio 

program as it:comes in over the air. 
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“Organ-Pipe’”’ Resonators 
Control Radio’s Tone 


FEATURING a loudspeaker assembly fitted with 
five resonating pipes of graduated sizes like 
those used in organs, the new radio models of 
one manufacturer are said to do away with 
booming, barrellike tones, and false harmonies 
in radio reception, yielding the true, rich tones 
of instruments and voices. An “organ-key” con- 
trol makes it possible to blend tones to the de- 
sired richness by pressing any one of the four 
keys regulating the organlike pipes. Fourteen 
distinct variations of tone are possible. 


Unit Boosts Selectivity 


INTERFERENCE between phone or code signals 

on the short-wave bands can be eliminated with 

a new inexpensive filter. In use, the filter is 

simply plugged into the earphone jack on the 

receiver and the earphones are plugged into the 

filter. By adjusting a single knob, the interfer- 

ing signal can be suppressed and the desired 

signal received. The unit uses no tubes and 

*, comes complete in its own midget cabinet. It 
Note the five pipes like those in an organ may be used with either a superheterodyne or a 


that regulate the tone quality of the radio tuned radio-frequency receiver. 


Dashboard Pump Raises Car's Antenna 


OPERATED by a compact hand pump which 
is conveniently located under the dashboard, 
an automatic, telescoping cowl antenna now 
available for cars may be raised or lowered 
from the driver’s seat. A small button on 
the plunger handle con- 
trols the direction of 
the antenna’s move- 
ment from only three 
inches above the hood 
to a full length of forty- 
two inches when ex- 
tended. Setting the but- 
ton as the plunger is 
operated raises or low- 
ers the antenna com- 
pletely with only a 
few movements of the 
handle. Easy to install, 
the antenna is finished 
in durable chromium. 

Ceramic mounting 
brackets are provided 
for mechanical and elec- How the antenna control 
trical “soundproofing.” is mounted and operated 
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Air Chamber Cushions Oil-Line Knock 


WHEN my new car knocked, I traced the 
noise to the oil line. I could even feel the 
pounding by touching the pipe leading to 
the oil-pressure gauge on the dashboard. 
The sound obviously was caused by the al- 
ternate stopping and releasing of the oil 
flow from the pump by the drilled crank- 
shaft. I secured a 4” pipe tee, a 4%” by 4 
pipe, and a pipe cap, and assembled them as 
shown. I inserted the assembly into the 
motor block in place of the oil-line elbow, 
which I connected to the device. The up- 
right pipe then provided an effective air 
chamber to cushion the pulsating oil and 
stop the knock.— FE. G. G. 


Installed in the oil- 
gaugeline, thedevice 
eliminates oil knock 


Soft-Wire Scale Tells Map Distances 


Bent to follow 
a curving road, 
the wire shows 


TAPE POCKET [ map distances 


Homemade Socket Wrench 
Gets in Tight Places 


For getting at inaccessible place, a socket 
wrench can be made by hacking a slit half- 
way through the length of a piece of steel 
tubing, and drilling a hole in the solid end 


steel washer as 
and form angles at the 
slotted end of the pipe. The washer will 
keep the wrench from spreading when 
severe pressure is applied to turn a nut in 
an out-of-the-way place. 


for a dolly pin. Add a 
shown at the right, 





Za 
/RED REFLECTOR 
BUTTONS 





A SHORT piece of lead wire or wire solder, 
notched at intervals to conform to the mile- 
age scale on a road map, helps you to esti- 
mate distances on trips. The soft metal 
wire bends so easily that you can shape it 
with your fingers to conform to the pro- 
jected route on the map. The distance is 
then indicated by the notches. You can 
tape the wire to your map to keep it handy. 





my DOLLY PIN 


HOLE c HEAVY-WALL 
TUBE vs Ss 


SPLIT. 
WITH 
HACK SAW 
STEEL’ 
RING INACCESSIBLE 
JAWS FORMED NUT 
TO HOLD NUT- 











How the handysocket 
wrenchis made. Steel 
ring keeps the ends 
from spreading apart 


Reflector-Button DIM Sign 
Reminds the Other Fellow 


RED reflector buttons mounted on a board 
to spell the word DIM, and fastened to the 
front bumper of your car, give an im- 
pressive but courteous hint to the driver ol! 
an approaching car at night to dim his 
headlights. Illuminated by the bright beams 
of the approaching lights themselves, the 
buttons appear to the approaching driver to 
go out as soon as he switches his lights to 
their depressed beams.—A. H. W. 
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Snap 


this shot 


With the new fast Kodak 
Super-XX Film, you can take 
just as good pictures indoors 
at night as you have taken 
outdoors in the sun 


RB DTIME storytelling, baby in his bath, 

festive family dinner . . . all those 
long-wished-for indoor pictures are easy to 
take—now that there’s Kodak Super-X le 
about four times as fast as ordinary film. 
Using any camera at all that loads with 


Kodak Super-XX—even a $1 Baby 
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Brownie—you get the same interesting 


snaps indoors that you get outdoors. 

All you need besides camera and film 
are two or three Photoflood lamps in 
Kodak Handy Reflectors. (Photofiood 
lamps are inexpensive, and they last long 
enough for you to take dozens of snap- 
shots.) A helpful booklet (illustrated) not 
only gives you the few simple directions 
you aT need, but suggests picture oppor- 
tunities, and contains much useful infor- 
It’s FREE at your dealer's... 
Eastman Kodak sien 


Rochester, N. Y. - 


mation. 











NO DOLLAR-A-GALLON ANTI-FREEZ 
CAN GIVE THIS 





Unlike most dollar-a-gallon anti-freezes, ‘““Prestone” brand anti- 
freeze contains NO alcohol. Because alcohol boils away, it has to be 
replaced ... at additional expense. 








One Shot of “Prestone” anti-freeze lasts a// winter long. Sudden, 
bitter cold won’t catch you unprotected. You're safe every minute 
—and you know it! 








“Prestone”’ anti-freeze will guard against rust-clogging. Rust par- 
ticles will not choke up your cooling system and overheat your 
motor. 








NO dangerous fumes with “Prestone” anti-freeze—No fire haz- 
ard. NO harm to the metal or rubber parts 
of your cooling system—or to you. Abso- 





lutely odorless. 


HERE ARE THE FACTS! 


There’s NO OTHER product like ‘“Prestone’”’ brand anti-freeze. 
It's not only made with highly refined and purified ethylene 
glycol, but is fortified with exclusive ingredients developed after 
years of laboratory research and millions of miles of test driving. 








These vital ingredients curb leaking, rust-clogging and foaming. 

They save your money and your car. ‘“Prestone” anti-freeze is 

guaranteed in writing for your protection. See your dealer today. PRICE 

Then smile with ‘‘Prestone” anti-freeze—let others boil! 5 
_ Ledemamnememmes 


“PRESTONE” ANTI-FREEZE °2 = 


GALLON 


The words "'Prestone’ and “Eveready” are registered trade-marks and identify products of National Carbon Company, Inc 
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Windshield Wiper Drives 
Wigwagging Stop Signal 

4 DISCARDED or second-hand electric wind- 
shield wiper in good condition can be readily 
converted into the power plant for driving a 
wigwagging automobile stop signal that 
commands instant attention. Mounted on 
the rear of a car, it is visible day or night 
for a considerable distance. To the wiper- 
blade arm, a metal disk four inches in di- 
ameter is soldered or bolted with brackets 
so that it is securely mounted. Paint the 
disk in alternate stripes of yellow and black, 
and attach to its center a red reflector but- 
ton of the type used to mount license tags 
on their brackets. Bolt the wiper motor to 
the center of the luggage-compartment 
cover, or any desired point where it will be 
protected by the car’s rear bumper from 
accidental damage. If the unit itself is 
found to be grounded when installed, con- 
nect the “‘live’”’ terminal of the motor to the 
lead wire from the stop-light switch. When 
the brakes of the car are applied, the circuit 
is closed, and the wigwag s‘vings rapidly 
back and forth like a pendulum, to signal 
irs behind you. If the unit is not grounded, 
it will be necessary to connect one of its 
terminals with the car chassis by means of 
a wire. Solder all connections.—J. H. G. 


Asphalt Paint Protects 
Brake Line from Acid 


OVERFILLING of automobile batteries 
unted under the hood can be the cause of 
raulic-brake failure if the battery acid 
runs or drips down on the hydraulic line, 
resulting in corrosion and leakage. If any 

i has been spilled in this way in your car, 
first thing to do is to take it to a good 
hanic who is capable of determining the 
possible damage. If the damage is only 
ht, wash the hydraulic line with soda 

So.ution along the length that has been ex- 
Pp i, and then dry it thoroughly. Then with 
a crush apply a coating of good asphalt 
Paint to the pipe line. This will prevent 

ige if acid should accidentally be 

sp. led on the line again.—R. P. O. 
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“FUNLAND” 


EN you own a 1940 Harley-Davidson 
Motorcycle, every day brings you new 
exciting adventures. Its zooming power and 
streamlined beauty constantly open new 
. gateways to fun! You're always “all set’ 
< to go places — see new sights — make 
new friends — and share their thrill-filled 
fun at tourist trophy races, rallies, gypsy 
tours, endurance runs, hillclimbs and 
other sport-packed motorcycling events. 


See your Harley-Davidson dealer at once 
— learn about the great times members 
of motorcycle clubs are having — and 
get details of his Easy Pay Plans. 
Mail the coupon NOW! 


e e@« @ 

WINS “JACK PINE” 15th Consecutive Year! 
Again in 1939, the 500-Mile National Jack 
Pine Endurance Championship—toughest 
of all motorcycle tests—goes to Harley- 
. Davidson! All classes—A6&B Solo and 
nS Sidecar, Dealer and Club Teams! 


FREE — This big 
24-page mag- 
azine filled with pic- 
tures and stories of 
thrilling, exciting, 
motorcycle events. /-<7#F 













DAVIDSON 


SEN COUPON NOW 
HARLEY-DAVIDSON MOTOR CO. I 





| Dept. PS. Milwaukee, Wisconsin 
} Send FREE copy of “ENTHUSIAST” motor- ] 
cycling magazine and literature on your new 
4 1940 models. Stamp is enclosed for mailing cost. t 
| PE vcciimanticcrcccnstintambsnnnn caanmbammmmiailig i 
OI sitasintatstninningin asennnee 
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Trademark 


Put on your own radio dramas with sound effects! 


“If only | could have had that new 


RCA ELECTRONIC LAB | 


when | was young!’’ 


ae 


aoe SZ ze 


Here, for the first time, is a complete electronic 
laboratory with which you can build many thrilling, 
fascinating electrical devices—and at the same time, 
learn something about an art which may hold a profit- 
able, exciting future for you. 


Ask your dad what he’d have given to have owned 
one of these great new RCA Electronic Labs when 
he was a boy. He'll tell you—“Plenty!” 

And no wonder! For with an RCA Electronic Lab 
you can spend scores of thrilling, funfull evenings 
building many exciting electronic devices. Yourown 
announce system, which you can use for talking 
through the family radio from an adjoining room. 
Or your owntelegraph practice set on which you can 
practice code. Or your own radio. In addition, you 
can build a mystifying Magic Relay, too—and with 
it you'll have laughs galore performing stunts that 
will amaze your family and friends. 

Sounds simple, doesn’t it? And it is. You receive 
complete instructions, making everything easy to 
build. The parts in the RCA Electronic Lab are 
genuine—and may be used over and over again. And 
every minute you use this Lab you're learning more 
and more about electronics—gaining knowledge of 
a great art that you may some day wish to make 
your own protession. 

By all means see the RCA Electronic Lab at your 
RCA Victor dealer's—or any place where toys are 
sold. Two models, priced from $7.50 f.o.b. 
Camden, New Jersey. 


For finer radio performance—RCA Victor Radio Tubes 
RCA Victor’’ Reg. U.S. Pat. Off. by RCA Mfg. Co., Ine: 


SEE NEWRCA SOUND CONTROL STUDIO 


®@) ELECTRONIC LABS 


AND SOUND CONTROL STUDIO 


By-Products Division, RCA Manufacturing Company, Inc. | 
Camden, N.J. A Service of the Radio Corporation of America 
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Carpet over Garage Door 
Wipes Snow off Car Roof 


IT’s not very good for a car to allow it to 
stand all night in a garage with a couple of 
inches of snow on its roof that may take 
hours to melt. I nailed up a piece of heavy 
carpet along the top of my garage doorway 
so that it hangs down far enough to act asa 
brush when the car is driven in, sweeping 
the snow off the back. In addition, I keep 
a big rag handy so that before closing the 
garage doors for the night I can wipe away 
any snow that still clings to the luggage- 
compartment cover.—O. B. N. 


Reflectors in Ground 
Mark Driveway Entrance 


/REFLECTORS 
DRIVEWAY BY 

















IF YOUR driveway is located at an awk- 
ward bend in the road, or on a fairly dark 
street, so that it is not easy to find at night 
the stunt illustrated in the drawings above 
will be found helpful as you and your friends 
drive up to your house after dark. At a 
bicycle or hardware store, you can obtain 
bicycle reflectors at a reasonable price. Re- 
flectors two or three inches in diameter are 
best suited to the purpose. File or cut the 
metal brackets to a point and stick the 
points firmly into the ground a half foot or 
so from the street curb and about the same 
distance from the edge of the driveway on 
both sides of it. While one reflector can be 
used on each side of the drive, two on each 
side will show the width of the entrance as 
a driver approaches from either direction 
As shown in the inset above, each reflector 
in a pair faces so that one is always visible 
from up or down the street.—-R. M. 


Handy License Holder 
A GOOD place to carry the car owner's 
registration certificate is over the sun 
visor where it can be readily tucked into 
a small envelope. The envelope can be fas- 
tened securely in place by means of a few 
daubs of rubber cement.—B. J. 
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Velvet in the big 
one pound tin...a happy 
gift for any man 


t 1939, LIGGETT & Myers Tosacco ( oO. 
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MODEL-BUILDERS, CAMERA FANS and household 
handymen choose the new CASCO FLEXIBLE 
CEMENT because it sticks a// surfaces quickly. 
Fastens felt, cork, fabric, canvas, leather—to metal, 
wood, plastics, plaster, even glass! Contains casein 
for strength, and rubber to absorb shocks and ex- 
pansions of widely dissimilar materials. 

WOODWORKERS, BOAT- BUILDERS, men who 
make heavy-duty, weight-bearing wood joints use 
CASCO POWDERED CASEIN GLUE for its 
permanent bond. Easy to mix, used cold, and eco- 
nomical, it’s the master workshop giue! 





CASCO adhesives are already proved through | 


years of industrial use by leading U. S. manufac- | 


turers. CASCO’s moisture- and heat-resistant joints 
give your handiwork the permanence it deserves. 

CASCO Flexible Cement, large tube—25c... 
Also in pint and quart cans. Casco Powdered 
Casein Glue — 10c to 65c—at hardware stores. 


FR FE | Home Workshop Handbook 
® Helps woodworkers from beginner 
to Master Craftsman. Contains a list 
of free and low-cost booklets offered 
you by leading experts on Tools, 
Finishes, Sharpeners, Cabinet 
Woods and Veneers, Project Plans 
and Workshop Clubs. First book 
, with a// this information. Mail cou- 
& pon now for your copy. 











CASEIN COMPANY OF AMERICA 


350 Madison Ave., Dept. PS-1239 


New York, N. Y. 


Yes, send me your free “Home Workshop Handbook” 


Name —— 





Addre ss - —— 
Save 2c, stick coupon on penny postcard— 


9 j 
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Early Colonial pine chest, plan 308A, 25c 


Gift Problems Solved 
with our 


BLUEPRINTS 


IFTS that 
workshop are prized a great deal 


more than those bought at a store. Whether 
you want to construct furniture, radio sets, 
models, toys, or novelties, our blueprints 
will help you. The blueprints themselves 
make excellent gifts for men and boys who 
enjoy the home workshop hobby. Those 
marked with an asterisk (*) in the list be- 
low are particularly well suited for this 
purpose. If you do not see what you want in 
the list, send a stamped and self-addressed 
envelope for cur complete blueprint cata- 
logue. 


GIFTS FOR MEN 


uiser, 17’ long, weighs 750 Ib., 
inboard or outboard motor 
-358-359-R 


GREAT REPUBLIC, 31% 
-R ; 


for use 
i from 2 to 10 
356-357 $1.51 
r Ship Model % 

il, 272-273-27 
Colonial Writing Desk, 21 
*Confederate Raider ALABAMA, 21'% 

336-337-R . 
Drafting Table 
Folding Duck Boat, 13’ long 
Magazine Rack and Wooden 
*Racing Sailboat BLACKCAT 

250 Ib., Marconi rigged, 32 
Sandpaper Cabinet, Sawhorse, Hand-Screw 

Tool Rack, and Machinist’s Hand Vise, 
Smoking Cabinet, 2 
*U.S. Battleship TEXAS, 3’ long, 

A : 


Utility Rowboa 13’ long, 224-R 


GIFTS FOR WOMEN 


Magazine Rack Foot Rest, 
Holder, and Rack, 264A 
American Empire, 


’ hull, 335- 


1S9A 

170-R 

Wastebasket, 296A 
13’ 4” long, weighs 
-322-323-R 

tack 
36SA 


197-198-199-200 


and 
ipkin <<: 


241A 


Folding Screens, 91 
gz Tray, 297A 
Dressing Table, Stool, and Mirror 


arnistic 


Servir 


295A 


‘abinets, Priscilla and Modern, 31 
wing Table, 1 
ver Chest on 


Early Cc 


Stand 
loni 


256A 
Pine Chest LOSA 
(Continued on page 226) 
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start Quick_But | 


DONT SACRIFICE: 


W 
V ENGINE PROTECTIO 
/ ENGINE CLEANLINESS 
ENGINE ECONOMY 


Get All Good Qualities 
with MOBILOIL ARCTIC 


UICK STARTS—sure! But car engines 
demand safety after warm-up, too! 


j/ “‘Double-range” Mobiloil Arctic flows fast 
/ for easy starts, yet retains its rich film... 
resists wear, carbon, sludge, for Balanced 
Protection! Get Mobiloil Arctic (SAE 20- 
20W)...or Mobiloil Arctic Special (SAE10- 
10W) where sub-zero weather is usval. 
SOcONY-VACUUM OIL Co., INC. 


oo 


HOW AN EXPERT WINTERPROOFS YOUR CAR 


DIRTY OIL DRAINED. 
Crankease flushed; refilled 
with Mobiloil Arctic for Bal- 
anced Protection! 


. RADIATOR cleaned with 
Mobil Radiator Flush; pro- 
tected with Mobil Freezone. 


DECEMBER, 1939 


3.-THICK GEAR OIL RE- 
PLACED—with Mobiloil 
Winter Gear Oil for easy, cold- 
weather shifting. 


4.CHASSIS PROTECTED. 
Winter Mobilgrease helps pro- 
tect vital parts against wear. 


Please mention PopuLar ScIENCE MONTHLY 


when writing to advertisers, 


eae teal 





FILING Suggestions for Gifts 
Te (Continued from page 224) 
Telephone Table and Stool, 18 ; 
Tilt-top Table, 140 aac 


OF AN INCH Upholstered Stool, 240A 
GIFTS FOR BOYS 


*Barbary Pirate Galley. 20” huil, 44-45-R .. 

Bobsled, 9’ 5” long, chassis of spruce and ply- 
wood, 362A . s ia 

*Brig MALEK ADHEL, 20” hull frame-and- - 
plank construction, 304-305-306-R aoe 

Clipper Ship in Bottle, 121-122 : 

Cruiser U.S.S. INDIANAPOLIS, 12” hull, 216. 

H.M.S. BOUNTY, 8%” hull, 254 

Hunting Knife and Doubie-Decker Bed, 277A 

*Kayak (with sail, etc.), 192-193-194-R 

Kite Reels, Ball-Bearing, 290A 

Liner QUEEN MARY, 1014” long, 283 

*Mississippi Steamboat BUCKEYE STATE, 19'z 
long, 94-95-96-R 

Motor Boat (20” model), 196 

Racing Yacht, 20” sailing model, 48-R 

Tie Rack, Extension Book Rack, and Turned Box, 
247A ; 


Treasure Chests, with metal bindings, 78 


GIFTS FOR GIRLS 


Bud-Vase Holder of Metal and Glass, 288A 
Ca Ss For N | C 4 OLSON X F Card Table, Four-Leaf, 239A 
e e Colonial Design Doll’s House, 72 


72 


Doll’s House Furniture, 73 


non 


$3434: 


Floor I 243A you h 
00 .amp, < ; ‘ 
Knurled Handle an —— (38%2" high) and Novel Modern , ithout 
; Knitting Bag with Wooden Frame, and Book t. the 
2 Ends, 267A 2! i, te 
# Magazine Rack, Ladder-Back, 250A oat 0.8 f 
¢ MAYFLOWER, 24” model, 83-84-85-R OT 
Sedan Chair (scale model), 123-124 of 
2! e. The 


12 DIFFERENT SHAPES p Sewing Kit, Pelican Design, 295A 


Turned Costume Jewelry, 27: 


IN A WOODEN BOX | GIFTS FOR CHILDREN 


iit 


p and 
ileage, 
mps, a 
These 


iss me 


THAT BECOMES z Acrobatic Monkeys Toy, 248A 


Airplane Cockpit with Controls, 114 
Alligator Toy, 360A 


1 A BENCH STAND 2 Baby’s Crib and Play ‘Pen, 26 


Onno 


on 
~~ 
oe Electric Teacher, 302A . 
s : Fire Engine and Other Toys, 101 
’ ° ’ s HISPANIOLA, 7” model of the ship in ‘‘Treas- 
If you’re one of industry’s craftsmen, you eS ure Island,’® 237 
need these files for fine tool and die-making, 2 te theete ee ee * -qeeee 56 
° ° pa Ag sus gael, : . 
for jewelry and silverware manufacture. And Mexican Patio Furniture for Dolls, 354A-355A 
, E Projector for Photos and Pictures, 259A 
you home craftsmen need them too, for fash- | Six Simple Block Puzzles. 65 


ioning tiny parts of models, for other delicate : Toy Lathe, Drill Press, Saw, and Jointer, 113 
work. If you’re a gunsmith or sportsman, 
ye Snd them invaluable for remodeling GIFTS FOR RADIO FANS 
or changing sights, speeding up actions, reduc- Pe All-Wave Portable Receiver, 217-R 
i ive Amateur Short-Wave Receiver, 155 
ing trigger pulls. F F Beginner’s Battery Receiver, 365A 
Sets of 12 files in assorted shapes come in Five-Tube Short-Wave Set (A.C. or D.C.), 223 
”" ay” ye ” ‘ Full Electric Headphone Set, 130 
4 ’ 4%, S'¥2 or 6% lengths. And in any | One-Tube Receiver (battery operated), 103 
one of these cuts: Nos. 0, 2, 4, 6 (No. 6 is 
finest). If your hardware dealer can’t supply i 


you, write us direct. Specif 
FO, SENS WS SO. Spety SNe ans out POPULAR SCIENCE MONTHLY, Dept. 129-B 


you wish. 614” length, No. 2 
. . 353 FOURTH AVENUE, NEW YORK 


” 


RRR 
Sts heheheh 


ring s 


rd put 


men ER 


Ran 





tok 
we 








cut, is most popular for SHOWN ACTUAL \ 


general use. Nicholson File 7 anne ten 
: C - F : bered as follows: 
Company, 19 Acorn Street, (FLAT) 4° LONG, "1 : AUTC 


Providence, Rhode Island. NO. 2 CUT oppor 
pipsiestaols _. 

Re-W 

Re-Wi; 





Send me the blueprint, or blueprints, num- 


I am _ inclosing.. 


mana 
Pack; 


Trak Vw 2 


PIONEERS IN City and State 


(Piease print your name and address very clearly) 


QUALITY PRODUCTION a‘! cutie 
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50S. 


WIRING 
CALLS FOR 


‘\ 


N\ 


= 


UT 


~ 


COR OOOLL: 


a 


Authorized CERTIFIED RE-WIRING Service 


you have driven 15,000 to 20,000 miles 
ithout any attention to the wiring on your 
, the chances are it is sending out an 
0.8. for CERTIFIED RE-WIRING Serv- 
«. The symptoms to look for are loss of 
pand power, hard starting, reduced gas 
ileage, insufficient illumination from head- 
mps, and poor accessory performance. 

These troubles cannot be fixed by hit-or- 
iss methods. The way to be swre that your 
iring system will be scientifically checked 


cables of the correct gauge and construc- 
tion, is to go to a station that provides 
Authorized CERTIFIED RE-WIRING 
Service. This is your assurance that the 
mechanic who services your car is thor- 
oughly trained in the proper checking and 
replacement procedure, and that all needed 
replacements will be made with Packard 
Cable—the standard wiring equipment of 
the automotive industry. Drive in to an 


Authorized CERTIFIED RE-WIRING 


¢ put in A-1 shape, with high quality Service Station today! 


LOOK FOR THIS SIGN. This sign identifies 
the Authorized CERTIFIED RE-WIRING Service 
Station. Since many garages are prepared to provide 
Certified Re-Wiring Service, but have not yet received 
their signs, you can ask to see the mechanic’s Certi- 
fied Re-Wiring Certificate, which proves he has 
passed his Certified Re-Wiring examination and is 
prepared to provide expert electrical service. Insist 
on genuine Packard Cable for all replacements. 








AUTOMOTIVE MECHANICS: Don’t miss out on the 
opportunity to become a Certified Re-Wiring expert. Any 
Packard jobber salesman will tell you how to get the Certified 
Re-Wiring Manual, examination blank and your Certified 
Re-Wiring Certificate. Or write direct. Have the owner or 
a r of your place of business get in touch with his 
rack l jobber today. Packard Electric Division, General 
Motors ¢ orporation, Warren, Ohio, 





THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY | 


writing to advertisers. 2a7 
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Let Disston Steel, Disston 


Saws of Craftsmanship 
workmanship, smooth finish, ac- 








curate fitting, sharp teeth that hold 

their cutting edge, prove how these 
circular saws can help you do better work 

. even on the most intricate jobs. Ask 
for **Disston De Luxe’’ at your dealer’s. 


New “Joe Lane” Kit 
Contains Shaped Hull 


Cross-cut; Rip; Combination 
6" (¥" hole) $2.70 8" (YQ" ie 34" hole) $3.50 


These prices apply on » United States: for others, 
write Henry Disston rs Sons, Ltd., Toronto, Canada. 


me the 
Hint of the Month 


opinion of model makers who have seen our 
new construction kit for building a 21” 
model of the topsail schooner Joe Lane 
shown above. The hull is completely shaped 
and routed out to the correct deck levels, 
and needs little done to it except sanding. SEE FAR 
Many finished parts (usually so tedious to puts mo 
make) are included, such as blocks, dead- toad sh 
eyes, bullseyes, belaying pins, capstan, steer- ames 
ing wheel, pad eyes, anchors, and hawse 
lips. Of course, there is sufficient raw mate- 

eel , rial for shaping the other parts, as well as 
Jig for cutting mortise slots in mitred corners for full-size drawings. The price is only $7.00 


inserting veneer strips to make feather joint. (25 cents additional west of the Mississippi 
Holds work at correct angle and gives cut of 


proper depth. Temporary block inside River and in Canada). 
frame lets you hold work firmly. We also have kits for many other models 
including clipper ships, battleships, galleons, 


and a New Edition and historical vessels. The complete list 
‘ . 


follows: 


CLARE- 
F R ft 7 K 0 0 K STANDARD SHIP MODEL KITS light 0 
near th: 

A. 


Whaling ship WANDERER, 20%” hull ing oth 


=) all $7.40* 
\ New Disston Saw, Tooland File -— oe a 


; Spanish galleon, 24” hull, 30” over all 6.95° 
poaeoway ) ee ee — 48 : Battleship U.S.S. TEXAS, 3’ long 7.45°* 
ages: hints like one above; ; Elizabethan galleon REVENGE, 25” huh 
also tells how to joint, set 28” over ail 


and sharpen saws, how to . Farragut’s flagship HARTFORD, steam 
) choose and use all kinds and-sail sloop-of-war, 33'.” hull, 41” over 
of saws and tools. all 
‘ Privateer SWALLOW, a Baltimore clipper 
*MAIL COUPON: = == 12%” hull, 20” over all 
4 Clipper SOVEREIGN OF THE SEAS, 20” 
hull, 26” over all 
Trading schooner, Maine type; 17%” hull 
1210 Tacony 22'\”" over all 
. : Is 28. U.S. Navy destroyer PRESSION, 3°” long 
een, BM 38. CONSTITUTION (‘Old Ironsides’’) 21’ 
hull, 31” over all 
Clipper ship GREAT REPUBLIC, 31%” 
Name _ hull, 42” over all 
Coast Guard Patrol of 165-ft. type, 20%’ 
long r 


a hole) $3.10 10” (58", hole) $4.50 d ° ° d 
Hollow Ground ee an F INIS h Ee Pa rts 
6" (%" hole) $4.30 Rl 2’ a8. 3%," hole) $5.40 
7 C22" hole) $4.90 yl 8's %4" hole) $6.90 “THE best kit ever offered.’’ That’s the 


Henry Disston & Sons, Inc. 


(Continued on page 230) 
Address pag 


228 ‘lease mention PoPULAR SCIENCE MONTHLY when writing to advertisers POPULAR SCIENCE 





Prepare for a New Motoring Lhril, when you drive with the 


SEALED BEAM 
HEADLIGHTING 


of a 1940 car AT NIGHT! 


@ It’s new! It’s better! It’s safer! For with the new Sealed 


Beam Headlighting System, you can see FARTHER; see 
BETTER; see QUICKER. Look at these pictures and see why. 


PRIOR TYPE 


SEE FARTHER The new Country Beam 
puts more light ahead and morelighton 
toad shoulders. Helps you see farther. 
Gives a bigger margin of safety. 


CLARE-FREE TRAFFIC BEAM puts more 
light on the right and on both sides 
near the car. Always use it when meet- 
ing Other cars. 


See for yourself. Get behind the 
wheel of a new 1940 car at night 
and learn first-hand the safety and 
comfort advantages brought about 
by the united efforts of the auto- 
mobile manufacturers, makers of 
headlighting equipment and high- 
authorities ... 
through the Sealed Beam Head- 


way and safety 


lighting System 


SEE SAFELY AT 
. NIGHT 


SEE QUICKER — Because this new Sealed 
Beam system gives you more light, you 
pick out unexpected hazards faster... 
have more time to act. 


gir and moisture 
leakage 


a ile) Mada? 
NO LOSS IN LIGHT. Lens, reflector and 
light source form one sealed unit, keep- 


ing out dirt that dulled reflectors and 
robbed you of light before. 


SEE BETTER—With more light on road 
shoulders you see curves quicker, more 
clearly. Roads seem wider because of 
less tendency to hug center line. 


Fr. i 
NEW CAR SEEING throughout car life, be- 
cause sealed-beam units not only stay 
brighter longer but are completely re- 
newed when you replace burnouts. 








ASK FOR A 


NIGHT DEMONSTRATION 
when you buy a 1940 car! 








GENERAL (6) ELECTRIC 


MAZDA AUTO LAMPS 
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han tie ai ee 1 for Model Makers 
(Continued from page 228) 
HOME CRAFTSMAN 


Brig MALEK ADHEL, 20” hull, 33” 
all; frame-and-plank construction........ 
Fishing schooner BLUENOSE, 17%” 

22” over all 

New Bedford whaleboat, 
equipment, 14” long “ 
Confederate raider ALABAMA; steam 

sloop, bark rigged; 21%” hull, 28” over all § 
Revenue Marine Cutter JOE LANE, a top- 

sail schooner, 13%” hull, 21” over all (Kit 

contains precision-shaped hull and finished 

blocks, deadeyes, belaying pins, etc.)... 





over 








hull, 


with complete 


MODEL-OF-THE-MONTH KITS 


Aircraft carrier SARATOGA, 18” long . 
Convoy of four U.S. destroyers, each 64” long 
U.S. cruiser TUSCALOOSA, 114” long.. 


A 12” model of 
the U. S. cruiser 
Indianapolis’ 
made with Kit H 


How to write 


U. HISPANIOLA of the book and movie 
your name ‘*Treasure Island,’’ 7” long 


Z. H.M.S. BOUNTY, 8%” hull, 111%” overall 


1 2M. Ocean freighter, 14” long 
in steel—or glass! 3M. Yacht NOURMAHAL, 8%” long 
5M Liner PRESIDENT LINCOLN, 14%” long 
Fishing Schooner WE’RE HERE of ‘‘Cap- 
nde tains Courageous,’’ 9%” over all 
@ Small mounted wheels provide an 


1 lass and 7M. Fleet of nine modern U.S. fighting ships 
. steel, glass ‘ 
easy way to mark g 


$1 al & riais..- 1 t ficat 9 ec 1 equals 100 
mil materi 1 for 1dentin ion 
: 


clams ae other purposes. You SIMPLIFIED SHIP MODEL KITS 

eco . sal . > 7~ * 

a ly mount the wheel in the chuck Liner S.S. MANHATTAN, 12” long 

ee eel shaft and hold it like Cruiser U.S.S. INDIANAPOLIS, 12” long 

of a flexible sh T . Clipper SEA WITCH, 9%” hull, 13” over all 
ou would a penci! > : . 

te this way you can write your a MISCELLANEOUS 

: al ; raluable tools, of 

in a — a cad scales where - par Sg kit — eo ye a 

inscribe nu » s , . making sea captain 5%" hig 
hey are needed. And with a little 8. Whittling kit for six different Scotties; each 

poten an engrave designs on is 2” by 244”, sawed to shape 

practice _— - ~les which lend : 10 Copycraft whittling kit for making one of 

all manner of articles several Hobo Hank novelties. Includes 

smselves to decoration. ; d master model 5%” high 

themselv » more way in which 12 Marionette kit for making a model of Dopey 

This is one re Prod- the Dwarf, 9” high 

Carborundum Brand Abrasive Note: If you live west 
: help you can make your Semeda As 

ucts can help y pies anada 


work downright fun! ro 


blocks for 


Ready to assemble 2.25f 
of the Mississippi River or in 
add 50 cents to prices marked with an asterisk 
and 25 cents to prices marked with a dagger (fT) 

are paler or mill supply 
rour hardware dea ; , 7 
onl to show you the — — bag 7 
oO 7 : -oated abrasives, . 
Carborundum agg wheels and Popular Science Monthly, Dept. 129A 
sharpening stones, ®f : aon eoatie- 
other abrasive premucts paced — heen 353 Fourth Avenue, New York, N. Y. 
+ . ~ oO . a 
man. Send 7 pr cote illustrated manual Please send me C. O. D. Kit 
i 3 > and va < : d 
=e ame abrasive I will pay the postman the price shown above 
pon eed can save CARBORUNDUM plus a few cents postage in full payment. (Cana- 
ee aa i help you = dian orders cannot be sent C. O. D.). 
time anc ’ 
do better work. Name 








Address 
Write Dept. I'S 12-39 


City State 
THE CARBORUNDUM COMPANY Please print your name and address very clea 
ee ee Pe If you prefer to send your remittance with this 

Niagara Falls, N. Y. order, you save the C.O.D. charge. Remit by 

Sales Offices and Warehouses in New York, ¢ hicago, Philadelphia, ee ae — “a oe mail. This offe 
Detroit, Cleveland, Boston, Pittsburgh, Cincinnati, Grand Rapids al mages only In re nitec 
Also see note above. 

ed trade-mark of The Carborur 


um Company) 


States and Canada 
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What this 


battery offers 





MORE POWER . 


makes good the promise of power you get from its 


this new Delco battery 


rugged, substantial appearance. Within its husky 
ease of genuine hard rubber are larger plates and 
more active material; it teems with extra power 
for sure starting in zero temperatures—extra 
capacity for lights, radio, heater and other acces- 
sories—extra stamina to assure long and depend- 


able service. 


GREATER DEPENDABILITY .. . the 


new Delco is designed to vive a long life of useful- 
ness. It is built entirely by Delco-Remy. That 
means careful selection of the materials used ... 
absolute control of every manufacturing oper- 
ation ... frequent tests and checks throughout 
production. The time-tested Delco-Remy reputa- 
tion for dependability assures you that this 


powerful new Delco is an economical investment. 





QUICKER STARTING .... the new Delco 


battery has been designed particularly for that 
purpose. It provides more than ample cranking 
power to snap modern high-compression engines 
into life—engines so hard to turn over that hand 
cranks are not provided with the cars they power. 
For absolute pe: of mind during the long winter 
months, you need the assurance of sure. quick 


starting that this more powerful Delco gives you. 





See your Delco battery dealer today 
... have him check your present battery and tell 
you how many months of service you can expect 
from it according to the Battery Life Expectancy 
Chart. Then take a look at the powerful new 
Deleo battery that fits your particular make of 
ear... and ask about replacing your present 
battery with the new Deleo. There's a Delco 


battery dealer near you—see him today! 








= 


World's Largest Manufacturer of Automotive 


Deleo-hemny 


MANUFACTURER 


STARTING, 


KLAXON HORNS « DELCO BATTERIES 


AND IGNITION 


DELCO-REMY DELCO-REMY PRODUCTS AND GCENU- 
INE PARTS ARE AVAILABLE AT UNITED 


MOTORS SERVICE STATIONS EVERY- 


AUTOMATIC CARBURETOR CONTROLS. WHERE .. WHEREVER VOU SEE THIS SIGN 
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Electrical Equipment 


60 new Knight sets for 
every purpors, 4 to 12 

newest features, 
**Air Magnet,'’ et« 
latest portables, new elec- 
tric phonographs, phono- 
radios ,—a ensational 
values! 


8 complete, new lines— 


new beauty and perform- 
ance !—‘‘mikes,"’ record. 

ry eqiypment at lowest 
prices. New Time Pay 
ment Plan! 


Most complete amateur 
listing in all radio! — al 
receivers, Rotary 
Television equip- 
all standard lines at 
lowest prices on New 
lower-cost Time Payment 
Plant 


Over 15,000 parts for 
pose, latest tubes, books, 
etc at lowest prices! Latest 
Test Equipment, Rider Voltohmyst, 
etc Dozen of new kits, dia- 
grams and projects! 


every pur- 


tools 


Special section of super-bargains! 
Snr 


Smashing values in BRAND NEW 

tandard radio part sets, cabi- 

headphones, and accessories 

all types. t mi these 
super-valt 


RS SAY: Re 
remarkab! 
al 


DEALE 
Those 


catalog 


SERVICEME 
Srer! Biss 


‘ ble 
invaiue 


N SAY 


know 


e ¢ 
na projects 
an 


SAY: n 
K , honey 


J SRS ‘ 
BUII DE More Kits. | 
wan ur 1940 ca ailve 
in yor 


ALLIED Radio Corporation 
Dept. 7-M-0, 833 W. Jackson Blvd. 
Chicago, Hlinois 


RUSH m FREE 204-page Radio Catalog 
Nar e 
Addre 


City State 
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Workshop Index 


TEN CENTS CAN SAVE 
YOU HOURS OF EFFORT 


HEN did that article on building a 

bookcase appear in POPULAR SCIENCE 
MONTHLY? You'll have a hard time finding 
it unless you get a copy of the 1939 Home 
Workshop Index. During the past year 
nearly 850 pages were devoted to the home 
workshop and to such hobbies as radio, 
microscopy, and chemistry. The 1939 edition 
lists every item. 

Please inclose a large return envelope ad- 
dressed to yourself when ordering the Index, 
which costs only ten cents. A few copies 
of the 1937 and 1938 Indexes are still obtain- 
able at the same price of ten cents each. 

Do you know about our popular fifty-cent 
booklets? The following are now available: 

“How to Make Your Own Marionettes’’- 
Tells how to model heads, make lifelike 
bodies, construct stages, and build properties. 

“Inexpensive Photo Equipment You Can 
Make Yourself’’—-How to set up a darkroom 
and build an enlarger, printing box, photo- 
flash synchronizer, and other accessories. 

‘“‘How to Build and Operate an Inexpensive 
Are Welder and Spot Welder’’—Either 
welder can be built for approximately $15 
if scrap materials are used. 





Popular Science Monthly 
353 Fourth Avenue, New York 
Please send me the leaflets or booklets checked 
below I am inclosing dollars cents. 
1937 Home Workshop Index, 10c 
1938 Home Workshop Index, 10c¢ 
} 1939 Home Workshop Index, lic 
How to Make Marionettes, 50c¢ 
Inexpensive Photo Equipment, 50c 
How to Build an Are Welder, 50c 
(No booklets sent C.O.D.) 


Name 





Street 


City 

















FAMOUS 


ANDYMAN 


TOOLS FOR MTHE HOBBYIST 











GET “Handyman” tools 
for your workshop. New 
speed, greater ease—driv- 
ing screws, boring holes! 
“Yankee” Handyman 
Screw Driver No.133H— 
with Spring in Handle, 
$1.25, is ideal drill. 
No. 33H, without spring 


Big News! Genuine 
“Yankee” quality now 
yours in a small screw 
driver for Twenty-five 
Cents! “It Ratchets!” 
Gets the best of tiny 
screws ... Saves time, 
temper. Simply turn to 
and fro. Adjust ratchet 
to drive or draw screw. 





in handle, only $1.00. 


To bore holes for screws, 
ream, etc., with Handyman 
No. 133H or No. 33H, buy these 
“Yankee” Accessories. They 
fit Driver in place of blade. Sold 
separately, as below or in Pak: 





IT RATCHETS 


YAN KEE 
ANOYMAN 
No, 2H 


Es 
“Yankee” Chuck and 3 Drills, 
Set, 39c. 


——— al) 
“Yankee” Drill 5/64” 





“*Yankee”’ Drill 7/64” 


NVWAGNVH 
«wd I AMNVAH 


laomenmemmelll — 
*“*Yankee”’ Drill 9/64” 
f 
“Yankee”’ Countersink, 
Each 25c. 


=a 


“Yankee”’ 532” Blade for 
small screws, Each 12c. 


Accessory Pak No. 330H 
Complete Set oa Card, 75¢. 


Length, 414.6". 


Look for “Yankee” Handyman 
Displays at Hardware Dealers 


mone mnenen ge onan 


“YANKEE XMAS PACKAGES” 


JaMNVA. 


“Handyman” Spiral 

Screw Drivers—a gift for all 

year ’round. Just $1.00 for No. 33H. 
Only $1.25 for No. 133H—with Spring 
added in handle. Packed in Red-and- 
Gold Gift Boxes. At Hardware Dealers. 


North Bros. Mfg. Co., Philadelphia, U. S. A. 
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Bivens wots 
- ALL-WINTER. RADIATOR 
PROTECTION FOR ONLY ‘1827 


ERE’S the way many car owners do it every year! | 


They put in a couple of quarts of Du Pont **Zerone”’ 
early in the season for protection against rusting and 
the sudden cold snaps they know will come. 

When winter gets down to real business, they add 
enough *‘Zerone’’ to protect them to lower tempera- 
tures. A total of six quarts, put in as needed, can protect 
a car with an average size cooling system for the entire 
winter. And six quarts of ‘‘Zerone”’ cost only $1.50! Just 
one gallon protects an average size cooling system (15 
quarts) to 1°. Five quarts would protect it to —12°; six 
quarts to —27°! 

You may need a little more or less, depending on the 
condition and capacity of your car radiator and the se- 
verity of winter in your neighborhood. But the unusual 
efficiency of Du Pont **Zerone’’ will save you real money. 

**Zerone”’’ in a clean,.cooling system prevents rust and 
corrosion, which reduce operating efficiency. It gives 

better dissipation of engine 
heat, avoids power losses. Pro- 
tect your car with ‘‘Zerone”’ 
this very day! It’s only $1.00 
a gallon, 25¢ a quart. 


*1 A GALLON 





GOOD way to clean a T-slot is to cut a 
A piece of felt so that it is a snug fit in the 
bottom section of the slot and leave on a tongue 
that can be pulled along with pliers. 

New V-belts intended for multiple operation 
must necessarily be matched for equal drive or 
the set has no beneficial properties. 

An economical keyway may be produced in a 
gear, a cutter, or a similar blank by fitting a soft 
steel plug to the bore and drilling a hole on the 
intersecting line. The correct drill will cut a full 
radius that can quickly be filed to keyway re- 
quirements. 


Speaking of floating reamers, a 0.005" dif- 
ference between shank diameter and bore of 
float is sufficient unless crisscross wear exists 
between spindle and tailstock or turret. 

oe a 

An improved finish now being given grinding- 
machine spindles permits using kerosene as a 
lubricant. The conventional film clearance is 
greatly reduced, and the increase in lubricant 
temperature over room temperature is only ten 
percent as compared to sixty-five or seventy per- 
cent when spindle oil is used. 

Do not attempt to lap separately two flat sur- 
faces and expect to get parallelism. The parts 
must be lapped between two lapping plates that 
have previously been lapped into each other. 

If a so-called cylindrical grinding gauge is 
made a part of a twenty-year-old grinder, the 
latter may usually be returned to use in @ 
machine shop and regarded at least as a semi- 
modern machine tool. 

An H-beam serves as a good V-block when 
lining up pipe so that several pieces may be 
welded together. For smaller pipe, use angle 
iron. 


a ae 

Some machine tools of recent design have as 
many as six motors to operate the various com- 
ponents. This is proof that motorizing is cheaper 
than gears, sh a universal joints, shafts, 
and whatnots. 


An electrode holder used in electric welding 
will last longer and work more efficiently if 
brushed with machine oil at the start of each 
day. For heavy usage, apply the oil twice a day. 


POPULAR SCIENCE 





It’s here at last—and arousing tremendous in- 
terest among power tool users everywhere. 
This new Delta unit offered at a surprisingly 
low price is a basically improved shaper—a 
powerful, smooth-running accurate tool that 
gives you heavier, faster cuts than the ordinary 
light shaper. It will shape, form or mould any 
form of work from the smallest mouldings to 
heavy production work. 


Many Special Advantages 


Some of its new features are: 1. Large Husky Spindle; 2, 
Exceptionally Big Table; 3. Long Spindle and Spindle 
Travel; 4. Large Sealed-for-life Bearings; 5. Powerful 
V-Belt Drive; 6. Interchangeable Spindles; 7. Fully Ad- 
justable Fence; 8. Strong, Welded Cabinet. Every man in- 
terested in power tools should get the full details on 
this remarkable machine. 


NEW LOW COST DELTA 
GRINDER AND BUFFING HEAD 


Has 6”x'4” wheels, easily removable cast iron guards, 
adjustable tool rests and a quality heretofore not — 
found in low-cost grinders. May be driven from back 
or bottom. New Delta Buffing Head is similar to grinder 4 fa i D & 0 Za C q T H LO G 
except that guards and rests are eliminated. Has '2” 
threads so that many standard attachments can be The latest Delta 1940 Catalog gives you full information on 
used such as scratch wheels, wire brushes and chucks. the complete Delta line of low cost tools for home shops, 
small shops and industry. (Also send for new Project Book 
No. 3100 Delta Bench Grinder... 4% 75 No. 6 crowded with new and “‘out of the ordinary’ things to 
5 make. Has scores of diagrams, photographs and working 
— drawings. Send 10c with coupon for Delta Project Book No. 
6 and Delta Catalog.) 
Semen ee ee ee ee ee ee eee eee ee oe 


Delta Manufacturing Company, Dept. B1239 
600-634 E. Vienna Ave., Milwaukee, Wis. 

I enclose 10c for new Delta Project Book No. 6 and new 
1940 Delta Catalog of Power Tools. 


DELTA Mfg. Co. 


600-634 E. Vienna Avenue 
MILWAUKEE, WIS. 
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TRY THEM ALL AND YOULL ] 
PICK THE STREAMLINE. 


i x i the 

ing lishing 1” > 

pear The tool and die 
ay 
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precision baa 
e will out 
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workshop OF for pr 
shop the Streamlin 
its price field. 
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é » speed (4 
= — give smooth — 
% Its light weight—on! 
perfect balance 
> hand work 
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without sta - 
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its compact 
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: ished cuts on 
y 12 ounces 
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and Most 
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Gas Turbines 


(Continued from page 81) 


generator, directly coupled or geared to the 
main shaft. 

For starting, a relatively small electric 
motor sets the whole machine turning at 
about a fourth of its normal rate. Then the 
oil burner is cut in, and the roaring turbine 
picks up speed under its own power. Auto- 
matic controls keep the top speed constant. 
If the turbine starts to race too fast, for ex- 
ample, a governor cuts down the oil supply, 
and a safety valve by-passes overheated 
gas around the turbine blades. 


ETAL PRODUCTS COMPANY 
HP12, 2659 N. Kildare Ave., 
° Chicago, ilinors 


Gas turbines of this design operate most 
economically in sizes of from 3,000 to 60,000 
horsepower. Therefore they will offer a 
challenge particularly to heavy Diesel mo- 
tors. In mechanical efficiency, the Diesel 
has a little the best of it at present. But 
this is largely offset by the important ad- 
vantage that the gas turbine can burn prac- 
tically any gaseous or liquid fuel—including 
the lowest grades of fuel oil, which cost half 
as much as those required for Diesels. 
Eventually, by increasing the temperature 
at which the gas turbine can safely operate, 
engineers hope to boost its efficiency to a 
point where it will lead on every count. 

Earlier inventors, starting with one who 
tried out a hot-air turbine in 1900, had made 
little progress toward a practical gas tur- 
bine when Brown Boveri engineers tackled 
the problem some years ago. Two key ad- 
vances, one a contribution of their own, ac- 
count for their success where others failed. 

Turbine materials that would stand up 
under a 1,000-degree temperature were the 
first requirement. Unknown until recently, 
they became available with the modern de- 
velopment of steam turbines working at ex- 
tremely high temperatures. 

The other prime need was to develop a 
highly efficient air compressor for the gas 
turbine. To avoid mistakes made by others, 
when aerodynamical knowledge was more 
scanty than at present, the Swiss experi- 
menters went first to the aviation industry 
and studied the latest researches on air- 
plane design. Then they translated their 
findings into curved blades for a radical, 
superefficient blower of turbine form. With 
the second major difficulty conquered, the 
rest was simply a matter of good, sound 
engineering, and the gas turbine was born. 

First installations were of a hybrid sort. 
Refiners of petroleum saw striking possi- 
bilities for the gas turbine in the Houdry 
oil-cracking process, which requires com- 
pressed air, and delivers combustible gas as 

(Continued on page 238) 








Vee IP & YACHT FITTINGS 


Carved Hull Kits—Bluenose, Niagara, Swallow, Trawl- 
er. Construction sets for all popular models. Model 
Yacht fittings, sails and spinnakers—used by leading 
|} model yachtsmen everywhere. 

We manufacture the largest and finest 
line of model fittings anywhere. Send 
20c (coin) for 44 page illustrated cata- 
log No. 15. Shows hundreds of items 


r 1eed 
sdbe A. J. FISHER 


1002-8 Etowah Ave., Royal Oak, Mich. — 





EW BARGAIN BOOK 


e Ca ‘ kes available most complete 
wit . fact 


ALBERT CONSTANTINE AND SON, INC. 
793-B East 135th St. New York, N. Y. 


The Craftsman's Headquarters for Fine Woods 


AMAZING POWER for model 


planes, model boats, model cars. 


MODEL D, $12.50 Light-weight champions in power and 

durability ! Complete, ready-to-run. Pre- 
Fectures: Transparent cision-made by world's largest builder 
Fuel Tank, Improved of model gasoline motors. Prices include 
Timer, Micrometer spark plug, coil and condenser. Model B, 
Needle Volve,Chrome $21.50. Model C, $18.50. Model M 
Molybdenum Crank- (Marine),$16.50. Model D, $12.50.Every 
shoft. motor guaranteed. Weight, bare,6 '4 oz. 


Write Dept. 5, Junior Motors Corp., 2545 N. Broad St., Phila., Pa. 
a 
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This Beautiful : \. IS SM '@) K F be q I ry 


SANTA CLAUS STATUE (_ P 
is Yours For Only $2.95 \~ ll Gift Combination 


AN We tell you how to make oom and ; . 
oe = PIPE $2.50 
1000°%. PROFIT! POUCH 1.00 

nkof it. Your cost of manufacture wil! be only : TOBACCO .30 

* ficce is an epportunty: to ache came seal : TOBACCO .25 

VALUE $4.05 
Every tome | A PROSPECT! | a nn 


t Xmas everyone will want a Santa Claus. 
akes a beautiful table piece for the home 
excelle ent display piece for the store 





»w or counter. You can easily sell hun- 
or even thousands if youget busy now. 


GET STARTED NOW! 


} don’t wait. Xmas v r coming and mighty ‘ 
Order yous SANS 4 CLAUS today! Also 
r our 32-Page Book offering many 
money ms aking opportunities. It's only 
Postpaic 
Santa Claus . 
STEWART’ s STUDIO DEPT. PS-12 . — , s 
2927 WILCOX STREET, CHICAGO, ILL. 114,'x7/x6” Fine rustic-finished, sterling 
silver banded Corsican 
sa Briar. Regimental-striped 


WOOD TTT LE 7 Zelll:: ee pou — 
GLUE PROBLEMS SOLVED! ton Haley quasanteed for 1 


full year. Foil of Surrey’s 
famous Royal Hawaiian 

















etter wood working results with Laux 771-D Casein Glue! 


y stain, Water resistant—safe on delicate woods. Guar- aromatic tobacco. Foil of 
teed for model making, mending, home workshop jobs. slow-burning, cube cut, full- 
ey back if not satisfied. Made by world’s largest manu- bodied Scotsman tobacco. 


turers of water resistant glue. Money saving 16-ounce All for only $2.00. Complete 
1 65c postpaid anywhere in U. S 


t F. LAUCKS, INC., Dept. A, Portsmouth, Va.; Seattle, Wash. 


satisfaction guaranteed. 











————4 f 
(/shape desired) @ ¢/7 & y, Ly 
| Better Tools-Lower Prices JOHN sone, LTD., 72 Nassau St., N. ¥. C., Dept. 14 
GET BALKO' 4 1940 CATALOG! — une find $2.00 ior gift combination. 


THE CATALOG Se EVERY THING is POWER TOOL S, 
SPRAY EQUIPMENT, MODEL SUPPLIES, ELECTRIG 
r MODERN MOTORS, otal Mathes, Accessories, Aste st Air menses, 
Spray Guns lec. ench Grinders Grinding heels, 

WORKSHOP) Lathe Chucks, wecromats ers, Pull oy V. Belts, Gusving 
EQUIPMENT, Tools, Compressors. BALKO’S complete stocks and fast 


- | service save you time and money. Send a Sc stamp today 
a Gas for your big new copy. 
BALKO ELECTRIC TOOL & SUPPLY CO. 


_ 605 W. Washington, C12 Chicago 


NEW Grinding Allachment 


Ver 8" to 16° Metal Lathes. Build It Yourself. 


ion grinder within your means. You save 




















N die b inte rnaland external grinding. 
» .00025’’. Mirror finish easily obtained. Grinds 
, bushings, she afte, hard or soft, holes, lathe 
1s reamers, mulling cutters. Does eccentric 
lishes; scores of other uses, for home Semi- 
aa machine shops. Write for FREE Machined 
Ider wes fu'' information. Castings 


Huron Machine & Teo! Co., Dept. C-22, Yale, Mich. Only $595 


= Western Electric 
The Jostane, Hollowedprecisionshaped $400 | HEALING AID 


instructions, deck and spar materials. pp 
Complete kit with all fittings. Nothing else to buy. $7 ° 

NEW YORK’S MOST COMPLETE SHIP YARD Ortho-technic M odel 
Absolutely everything you need. 1000 fittings and 
kits. Catalogue 10c. 


POLK’S MODELS P12 429-7th Ave. N.Y.C. Now thousands again hear dis- 
tinctlyevenin groupconversations 
—at greater distances— with the 
Western Electric Audiphone. It’s 
based on advanced technique in 
hearing aid design, learned 


MYSTERIOUS Y DISCOVERY through Bell telephone making. 


SAMs 30 > S04 ON GASOLINE a ai enaeponitiond, -commend the 


Audiphone best suited to your 


ails wi a se -e is 
: Trim dollars off gas bills, —— needs. He ee * id oe 
»wer — quicker pickup— faster acceleration! Auto available in all principal cities. 
vners everywhere praise V acu-matic. Easily installed : 
guaranteed tosatisfy, or thetrial costs you nothing. 
Automatic Supercharge Principle. Entirely Different 2 au wae wae wee eeaewe 
‘breathes.’’ Opens and closes automatically adding extra - 
r to the heart of the gas mixture. Saves up to 30% on gas. GRAY BARE : \e —- — oe Bk d.. i r Y wy e 
> | A splendid opportunity for agents. Every ease send details on estern ectric Audiphone rtho- 
Get Yours = py ome sy ae a prespe ct. Write technic Mode]) and name of nearest dealer. ' PS-51 i 
introducing | for full particulars and Free Offer today. , | 
Vacu-matic Co., 7617-478 State St., Wauwatosa, Wis. 








Accepted by American Medical Assn, 


State 
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SHIFTING FOR CAPITALS IS 


EASIER WITH FLOATING SHIFT 


—~ 


’ 4 


= ive HN 


em 
ACoronafeatureforyears $ : 00 A WEEK TO 





.--makes typing easier... OWN A CORONA 


Saves energy. Other help- Pius small down payment 
ful aids: Piano-key Action 
...-Speed Booster...Touch 
Selector...make Coronas 
the “best buy in porta- 
bles.” 3 models: Silent... 
Sterling... Standard. Mail 
coupon for folder today. 


FREE DEMONSTRATION 
AT ALL DEALERS 


SPEEDLINE 
CORONA 


tL C SMITH & CORONA TYPEWRITERS INC 
Desk 12, 721 E. Washington Street, Syracuse, New York 


Please send me free folder describing Speedline Coronas. 





Ncme 





Address 








GEARS 
In Stock—Immediate Delivery 
Gears, speed reducers, sprockets, thrust 
bearings, flexible couplings, pulleys, etc. A 
complete line is carried in our Chicago stock. | 
Can also quote on special gears of any 
kind. Send us your blueprints and inquiries. 
Send 10cfor Complete CatalogNo.2i4 | 


CHICAGO GEAR WORKS, 

440-48 N. Oakley Bivd. CHICAGO, ILL. 
AMSEC S a eee | 
Newest Hobby amon 
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NOTICE 
Moter - in - Hand 
Tool Owners 


Car 


Include 24 Pg. Book “‘How to Make 41 Projects” 
JUNIOR Kit wit N 1 Mot I 25 OOO ro oponm lia 

essorie plastic mat roje tif 

Moto-Tool (27,000 r.p.t 

1 ect n beautiful wood 

MONEY-BACK 
GUARANTEE 
Mone promptly 
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nspecuicn.  OREMEL MFG. CO., Dept. K 129-M, RACINE, WIS. | P!+. 


Gas Turbines 


(Continued from page 236) 


a by-product. So a Marcus Hook, Pa., re- 
finery installed a gas turbine, fed. the waste 
gas into it for fuel, used its compressed air 
in the chemical process, and was able to 
hook on a generator for good measure! 
Other oil companies followed suit. The first 
of these gas-turbine units has been running 
successfully since December, 1936, and elev- 
en others, ranging from 1,800 to 7,000 horse- 
power, have been installed or are under 
construction at this writing. 

From all these, the new 20,000-horsepow- 
er gas turbine for the Swiss plant at Neu- 
chatel is distinguished by the fact that it is 
the first intended exclusively for generating 
power. At last the gas turbine has come 
into its own, and seemingly limitless possi- 
bilities lie ahead of it. 


Check Your Personality 


DID you answer the thirty questions on 
pages 76 and 77? Check your answers with 
the lists below. If you have answered no 
more than nine in either group properly, 
your adjustment is inferior and you need to 
give special attention to these problems. If 
you got nine to twelve right in either group, 
you are average. Thirteen to fifteen marks 
you as unusually well adjusted. To find 
your average rating for both parts of the 
test, take the total number of proper 
answers and divide by two. 


Self-Adjustment 


. Yes 7. No 10. No 
. Yes 8. Yes 11. Yes 
». No 9. Yes 12. No 


13. No 
14. No 
15. No 


Social Adjustment 


. No . see FT. No 10. No 13. Yes 
2. Yes 5. No 8. No 11. No 14. No 
Yes » Yes 9. Yes 12. Yes 15. No 


Device Tests Green Peas 


GAUGING the tenderness of green peas be- 
fore they are canned is the purpose of the 
“tenderometer,” an instrument developed 
for use in the canning industry. Measuring 
maturity by the force required to shear 4 
sample of raw shelled peas between tw 
interlocking grids, it is expected to prove 
valuable in purchasing peas for canning. 
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JR ANTI-FREEZE FACTS- 
OK BEYOND THE LABELS 


1d Message for men 


with a technical slant 


Engineers of the Army, Navy, Utilities and 
the Automotive Industry have long advo- 
cated the use of “Prestone” brand anti-freeze 

. the original anti-freeze with an ethylene 
glycol base. 

The general public, too, has become well 
acquainted with the superiority of ‘Pres- 
tone” anti-freeze. It has been used in more 
cars than any other brand of anti-freeze ever 
made. 

But not everyone knows why “Prestone” 
anti-freeze is so vastly superior. For “Pres- 
tone’ anti-freeze is far more than highly re- 
fined and purified ethylene glycol. It con- 
tains other vitally important elements. 

To make ethylene glycol adaptable to cool- 
ing system service required years of exhaus- 
tive research by National Carbon Company, 
Inc. It required millions of the most mur- 
derous miles of test driving an anti-freeze 


can undergo. 


Out of this research and testing were de- 
veloped exclusive ingredients that fortify 
ethylene glycol—curb leaking, foaming and 
rust-clogging—and make “‘Prestone”’ anti- 
freeze unlike any other product in the field! 
“Prestone” brand anti-freeze contains NO 
alcohol... NO glycerine. It will not boil off. 
One filling lasts all winter long. There’s no 
danger from fumes ... or from fire... no 
danger of harm to your motor. Absolutely 
odorless. ‘“Prestone” anti-freeze is guaranteed 


in writing. See your dealer today. 


_ Be LVEREADY we 
LOW PRICE 


$965 


PER GALLON 


The word ‘‘Prestone’’ is a registered trade-mark of National Carbon Co., Inc 


RESTONE” ANTI-FREEZE 
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The New Popular Priced 


Guil 


nals 


ELECTRIC der 


Now—same time, save Sa me - - « get a satin- 
smooth job that is a delight to the eye, a joy to the 
touch. With GuildSander you can do the job 10 TIMES 
FASTER, a hundred times easier. The fast-cutting 
abrasive belt—quickly changed to any degree of fine- 
ness-—gives a straight-grain finish. No cross-swirls, no 
gouges. It makes you an expert, even without practice 
Works on wood, wall board, metal, stone or plastic— 
on either flat or curved surfaces. 

GuildSander is a precision tool—at a price you can 
afford—with a written guarantee. Runs from any light 
socket. Weighs only 9 lbs.—handy in any position. Try 
it at your hardware or supply dealer's, or write us for 





complete details. 


SYRACUSE GUILDTOOL 


1740-12B North Salina Street, 


COMPANY 


Bec ere New York 











linl- SCHOONER BLUENOSE 


Carved Pine Hull 


22” Model. Metal An- 

chor, Steering Wheel, 

Lifeboats, Anchor 
Chain, Casks, Masts 

Dowels, Lacquer and 
Cement. 

Send for Cateleg all ideals new Medes. 10g 
WDEAL AEROPLANE & SUPPLY COMPANY, INC. 


28 West 19th Street, New York 


Compiler Or 





~ ISIT THINNING OR FALLING OUT? 


kind of trouble 


If your hair is causing you this 
poor blood circulation in the scalp, rent a Crosley XERVAC and 
try home treatments with this amazing machine. It is designed 
to help correct just such cormditions of the scalp as the lack of 
proper blood circulation. 


eo! ERA XERVAC 


Write for free particulars, 
brand new machine, the same type now used 
in many barber shops and scalp clinics, for a 
small rental fee per month, without any obli- 
gation to buy. The Crosley XERVAC operates 
on the principle of alternate vacuum and pres- 
known to be effective for forcing fresh, 
ulating blood into the deep-rooted blood 
Is Very compact, easy to use Now that 
you can rent one you can get its benefits on 
easiest of terms. Write today for details of 
this new home rental plan, 


THE CROSLEY CORPORATION 


and it is due to 


how you can rent a 











Dept. M Cincinnati, Ohio 
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A Junior for Junior 


Syncro Junior Jig Saw. . 
The best bet 
Gift. The 


for a Christmas 
safest, most prae- 
tical saw ever made to make 
models, toys, furniture — or 
games. Junior will spend count- 
less hours in rapturous enjoy- 
ment making things with his 
own hands. 
Give him a Syncro Jr., 
step toward a pleasurable, profitable, 
See them at your dealers. Send for 


N.Y. OFFICE 200 Sth AVE. 


the first 
safe hobby. 
catalog B. 








DEVICES INC. 747 BEAUBIEN ST. DETROIT 


BIG MONEY Assembling 


NEW BOAT! 


Make big money oneach 20-lb. Mead KI-YAK 3 
easily assemble at h t 
fit’’ Kitat amazing LOW COST! Seaw 


Snappiest thing afloat. (Complete Sa 


me from compl 


f t few dollars extra Also 2 
or bi ) | 
illustrated sail models AND 2 portable outboard 1 


FREE oars models. Finished Double Blade Paddle 
w INCLUDED ur KI-YaK 


ane m with y 
circulars! 


other portal 


Free Circulars, Factury-to-you-pri 


MEAD GLIDERS, 15 S. Market, Dept. D- 129, CHICAGO, ILL. 
REAL ENGINE VALUE 


Over 7,000 GHQ Gas Engine 
were sold at $8.50. Over 10,0 
last year. Now is your chance 
the New fp oved kit for $5.00 
lutely complete with coil, plug, ete 
All parts 


spicier is 





e same da 
trated catalog. 
All pacts finished. ONLY At SCREWDRIVER NEEDED. 
Average assembly time 30 minutes. DEALERS WRITE. 


GHQ MOTORS, 40S East 21 St., New York, N.Y. 


BUILD-ARC WELDER 2 01 ~. ~~ 
Ayihinag a. : 

For Light or Heavy Work 

75-200 amps. 35c brings complete ~*ess 

plans and valuable catalog. Over 

100 other generator changes. 

LEJAY MFG. CO., 1323 LeJay Bldg. 

Minneapolis, Minn. 











60 pieces, a 
rRODES. WI 
for unskilled we 
i yptiers inU.$ Ss. 
Send cash, money orde Sales tax extra in Ohio. 


American Agile Corp., Dept. re ‘5808 iieugh Ave., Cleveland, Ohio 


FREE ELECTRICITY 


Wind driven 6-12-32-110 Volt Lighting Plants. Send 
10c for New Copyrighted Manual describing Wind 
Generators, Propellers, Batteries, Plans and Instru 
tions for building. All Electricians and those wanting 
Free Electricity send for this information toda) 


WESCO, 3 Terminal, Minneapolis, Minn. 


IT’S THRIFTY TO INSTALL NEW 


CHAMPION orcs 


‘as JIN PLUGS 
Eliminate Ford Brake Troubles 


Your Ford car is listed in the so-called lower price clas 
more brake lining area and larger drums than the ot! 
fact, as much or more brake area than all but the hi gh 
cars. You can have safe, sure, unfailing mechanical br 
stall easily yourself our SIMPLEX FLOATING 
WEDGES to center the shoes for me- 
chanical assurance with |! uu 
performance. A set of four 
each wheel, all for $1.75. Al 
1928-38. Send for circular 
SIMPLEX WEDGE EXCHANGE 
P.S.-12, 615 Jefferson Street 
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Forty Years of 
the Automobile 


(Continued from page 63) 


marks that followed in the next decade, 
however, show the distance it had to cover, 
and spotlight the tremendous progress 
made. For example: 

1900. The steering wheel was introduced 
and engines came out from under the seat 
and moved up front. The first automobile 
ambulance was built. A Yonkers, N. Y., car 
owner was overcome in his combination 
barn and garage by a mysterious gas. 

1901. The speedometer made its appear- 
ance. Connecticut imposed the first traffic 
laws for motor cars. 

1902. The Locomobile introduced the first 
electric generator for car storage batteries. 
Tom Shevlin, famous Yale football player, 
was fined ten dollars for exceeding ten miles 
an hour in his car. 

1903. An Oldsmobile “Pirate” set a speed 
record of five miles in six and a half min- 
utes. The Mack Company made the first 
bus. A Packard crossed the continent in 
sixty-one days. 

1904. Windshields appeared. The Pope- 
Hartford company was criticized by the 
automobile industry for setting a bad prece- 
lent by including head and tail lights in the 
riginal price of its cars. For years, lamps, 
mud guards, and tops were extras. 

1905. An automobile was sold on the in- 
stallment plan. Tire chains were introduced. 
St. Louis, Mo., reported the first stolen car. 

So it went, year after year. In 1909, Olds- 
mobile made the first closed car, and in 


1911 Cadillac brought out the first automo- 
bile equipped with the electric self-starter. 
The great American sport of touring was 


gaining ground, although a trip of fifty 
miles or more was not yet to be taken light- 
ly. For dust was so thick, that in spite of 
goggles, and linen dusters, every trip 
ssarily ended in a bath. And even as 
is 1920, the editor of an automobile 
book recommended thirty-four items 
should be taken along on any extended 
r tour for emergency use. 
it’s a far cry from today, when mil- 
of streamline, trouble-free American 
eat up billions of miles on broad con- 
highways, and when the automotive 
try is second only to iron and steel as 
p industry of the nation. Yet few 
e believe that the automobile has now 
ed its full maturity. We smile at the 
f 1900, but we confidently expect 1980 
rs to laugh out loud at the cars that 
fied the pioneers back in 1940. 


veil 
VCs 


EMBER, 1939 ease mention Pe 





| 


| doing the many fascinating experiments that 








PULAR SCI 


| MAIL COUPON 


HERES ANOTHE.. 
SWELL EXPERIMENT 
_ IN THE MANUAL ... 


TWE KIND SPIES PON cers revert 
use J A ; 


THESE 
CHEMCRAFT 
OUTFITS SURE ARE 
WONDERFUL ! 


THERE YOU ARE, 
THATS INVISIBLE INK “@& 


OYS, you just can’t imagine anything that will give you 

more real enjoyment than a Chemcraft Outfit. Fun-——in 
amaze your 
friends—adventure and thrills in producing the chemical 
reactions and delving into the secrets and mysteries of 
science. And with the fun and thrills you are also securing 
practical knowledge in chemistry, the science that is 
utilized every day in the laboratories of great industrial 
companies for the development of new products. Chem- 
craft Outfits contain no dangerous substances and the 
manuals describe fully how to perform hundreds of 
amazing experiments. 


(FIEMCRAFT 


CHEMICAL OUTFITS 

Chemcraft Outfits are accurate—-scientific—and contain 
many exclusive features. Only Chemcraft gives you Chemi- 
cal Magic, Alcohol Lamp Blow Torch for Glass Blowing, 
a Spectroscope, an explanation of chemical Formula and 
Symbols, larger boxes finished in two-tone duo-form, and 
many other features found only in Chemcraft. See Chem- 
craft Outfits at your favorite store, priced $1 to $25. If 
they cannot supply you with your choice you may order 
direct from us 


Outfit No. 5 
cals, pieces of apparatus and equip- 
ment with special alcohol lamp blow 
torch for glass blowing and heating 
Manual explains over 450 fine experi- 
ments with additional manual on 
Glass Blowing and construction of 
Home Laboratory. Packed in stand-up 
laboratory-type cabinet with hinged 
doors, size open 37 x 1334 inches 
Price $5.00. 


Contains 62 chemi- 
Outfit No. 1 
think—160 dandy ex- 
periments, 22 chem- 
icals and pieces of 
apparatus, including 
test tube rack and 
ng test tube 
Ider The finest be- 


FOR 
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and information 


croscopy, Physics, 
Also helps you to 


FREE BOOK 


It’s a real treasure house of entertainment é 
Tells how to do more than §& 
40 thrilling experiments in Chemistry, Mi- 
Biology, 
construct a 


** EXPERIMENTS 
IN CHEMISTRY” 


& 
+ 


Electricity, etc 
laboratory 


work shop in your own home and explains 
how you may join the Chemcraft Sci- 
ence Club. Don’t miss this fascinating 
book. 
| Seti I ee 
The Porter Chemical Company 
| 44 Prospect Ave., Hagerstown, Md. 
Send me free book “Experiments in Chemistry.” 
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@ Often the finished job that 
looks best comes from knowing 
which saw to use, rather than better 
handling of the tools. A single hand 
saw is not anall-purposetooL A 
rip saw does its particular job 
better than a cross cut would, and 
vice versa, while several others are # 
each best for certain work. The @ 
right saw is an Atkins, and which 
type to useis explained ina help- 
ful booklet. Send 10c for the 
“How To Do It Book.” 


E. C. ATKINS AND COMPANY 
428 So. Illinois St.. indianapolis, ind. 
Dept. S!2 


ATKINS 








The New HUlustrated GIFT CIRCULAR 
of SHIP MODELS tor Boys from 8 to 
80 is now ready. Send to America’s 
Oldest and Largest Ship Model House 
now—for your FREE COPY. 


Right Saw 
For the Job 


Slee Stool 


SAWS - 


y—| BOUCHER MODELS FOR XMAS |___ 


HUA SS UDIE TE 
Tool of 100/ Uses 


A GIFT HE’LL LIKE 
A whole tool shop in your hand. 
Smooth, steady power at your 
finger tips. Uses 300 accessories 
to grind, drill, polish, rout, cut, 
carve, sand, saw, sharpen, en- 
grave, etc. Plugs in any AC or J . 
DC socket, 18,000 r.p.m. 16 oz. 4 He 
Get A Demonstration of Hand 
at Hardware, Tool or Dept. ¢ Work 
Stores, or order on 10-Days 
Money-Back Trial. $10.75 
postpaid with 3 Accessories 
- . De Luxe Model, 25,000 
r.p.m. 12 oz. $18.50 with 6 item ta aati aul 
Accessories all « ver the world. , 


Chicago Wheel & Mfg. Co., 115 S. Aberdeen St., 


SOLVES THE Gift PROBLEM | 


‘*~ The Hull Streamline Auto Compass is AS 
an attractive, practical answer to the ‘% 
Christmas gift problem a 





FREE 64-PAGCE CAT OG 


Complete informatior 
Products and their 





. and solves 


the problem of directions for motorists. 
Streamlined Bakelite case, super-visible 
“dial, genuine sapphire bearing, built-in 
compensator. Available in black or mot- 
tled brown. Attractive gift package. 

—_ $2.95 at your dealer. 
Write for Literature 
= Hull Sastacesing Co., P.O. Box 246-E20, Warren, Ohio 


ae NEW STREAMLINED LATHE 
meictabesatheins oe At Sensational 
Bargain Price 


Imagine! This extra heavy; 
lathe, steel bed 48” lor 
agg Heavy duty t 
tep cone pulley for V-belt 
‘Sealed ball hearings. 6’ face plat r 
te line of accesso ries at ~masing lo 
= my Star f Se ee 
Factory to you price wents. Ac tat on € 
BLUE ‘STAR PRODUCTS 
512 Gate Street 


f 2 ame 


__ Fairfield, lowa 


FREE TRAILER BUILDERS’ GUIDE 
AND CATALOG—NEW EDITION 


WORLD'S BEST LINE OF TRAILER AXLES, 
HITCHES AND PARTS 
| Complete house trailer working blue prints only 
WRITE TODAY FOR THIS NEW FREE CATAL 
HAMMER BLOW TOOL COMPANY, Dept. 0-12, Wausau, Wes 











BOUCHER s36 East 12th St., New York 














Millions of miles of 


TOUGH TEST 


driving in every type of car 
...under every type of con- 
dition... prove “Prestone” 
Brand anti-freeze the 
world’s most dependable 
winter protection. It contains 
NO alcohol. NO glycerine. 


One filling lasts all winter! 


(SEE PAGES 220 and 239) 
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(a = re F REE TRAILER PARTS CATALOG 
K e'll save you money on—axles, springs, wh eels. 
. windows, sinks, water pumps, brakes, ref 
a . beds, lamps, inside and out, 6V lamps, furn 

me) ecial discount to a fr NATIONAL 

TRAILER EQuipPMeNT CO CO. Successors to Kar-A-Van 

pm. Plans and Industries, Inc. Dept. S-S—714 W. Wisconsin Ave., 

Building Instructions, 10e Mitwaukee, Wis. ‘ 








15¢, coin or stamps, brings you NEW 
36-pq. catalog with attractive full- 
page illustrations, authentic models of historic ships and 
racing sail boats, with full details of Construction Kits for all 
eS ber, for prec haped hulls and FINISHED} 
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Gus Takes a Holiday 


(Continued from page 156) 


put bubbles into the lines. I'm going to get 
washed up. When Dr. Marvin comes in, you 
tell him about it.” 

Ten minutes later, Gus was cleaned up 
again and getting into his car, when an 
easy-to-look-at young woman drove a snap- 
py little roadster up to the shop door. 

“You’re Mr. Wilson, aren’t you?” she said. 
“My name is Ruth Smith—I’'m visiting Peg- 
gy Simpson. I’m having an awful time with 
my car, and I’ve just got to drive to Hart- 
ford this afternoon.” 

“Well, now, Miss Smith,” Gus said, “I’d 
certainly like to be able to help you—es- 
pecially as you’re a friend of Peggy’s. But, 
honestly, I can’t do anything with your car 
today. I’ve been trying to get away from 
here ever since eight o’clock this morning.” 

“Oh, that’s terrible!” Miss Smith said, in 
a tone which made Gus feel like a heartless 
brute. “I drove down to the city this morn- 
ing, and it has taken me over two hecurs to 
get back here. Every few miles my car 
just stops. I’ve had it in three garages.” 

“Well,” Gus weakened, “I'll take a quick 
look. But I’ve got to hurry. Let’s see. 
Suppose we take a little ride and test her 
out.” Miss Smith moved over so that he 
could drive. He drove up the road for a 
mile. The car was running perfectly. Then 
he turned back. They came to a place where 
the road had been torn up, and Gus slowed 
down going over the rough spot. When he 
stepped on the accelerator pedal the engine 
suddenly went dead. 

“There!” Miss Smith said triumphantly. 
“That’s just what it did all morning.” 

Gus got out, raised the hood, and made 
an examination that disclosed nothing. 
Leaving the hood raised, he stretched his 
bulky length on the fender, grasping the 
nearest radiator brace rod to steady him- 
self. “Now you drive along slow,” he di- 
rected, ‘‘and I’ll see what I can see.” 

‘hey came to another rough spot on the 
road. The driver slowed down to take the 
bumps, then stepped on the gas again. Once 

re the engine went dead. 

Hold on, I’ve got it,” called out Gus. 
“Well I'll be... !” 

he car came to a halt at the side of the 

id. Gus climbed back to earth. “I’ve 
heard of fuses blowing out, and tires blowing 

but here’s a ‘blow-out’ that’s new to 
Know anything about cars, Miss 
ith ?” 

‘A little.” 

Well, look.” She got out and obeyed. 


/ 


(Continued on paye 245) 

















$495 By mail, 
postage 
New gas model that flies swiftly to high 20c 


altitudes ... soars long and glides tolevel ¢*fra 


landings. Build one and be in line for BIG CASH 
PRIZES to be offered contest winners using Megow 
models. 3-unit construction ... quick-detachable wing 
and tail sections fly off undamaged in collision, and 
give easy access to ignition unit. Quickly built 
fuselage. 6 ft. wingspan. 8 oz. wing loading. Uses 
any 1/5 h.p. motor. The best-performing, most 


beautiful model airplane you ever saw. 


KORDA’S WAKEFIELD 
INTERNATIONAL CHAMPION 


With a flight record of 43 minutes 

ond 29 seconds, this supreme 

rubber-powered model won not 

only the famous $500 Wakefield 

trophy but the all-time world’s 

d.» record. Kit, manufactured ex- 

clusively by Megow’'s, contains 

not only all necessary materials but Korda's official plan. 
$1.00 at your dealer's or by mail, 10c extra for postage. 


SHIP MODELS 


Authentic, romantic, historical and 
modern types. MAYFLOWER, shown 
here, length 171 in., printed deck- 
piece construction with carved hull. 
Complete plans and all materials, 
$3.00 plus 15c for postage. Many 
other famous models, all popular 
sizes and prices, shown in new 
catalog. Ready-made parts and 
supplies. 


HO-GAUGE FREIGHT CAR KITS 50c 


Each a scale model, realistic, accurate and colorful. Kit com- 

plete with trucks, brake cylinders and wheels. Wheels insu- 

lated for 2-rail operation. Couplers automatic. Gondola, 
hopper, tank and refrigerator cars 
and cabooses. 50c each. By mail, 1 0c 
postage. 
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JUST OUT! 


NEW, AMAZING, “‘ALL-PURPOSE”’ 
DE WALT WOODWORKER 


29 


DIFFERENT 
OPERATIONS 


For the first time MODEL GS 


—the world fa- % i ONLY 
mous DeWalt Woodworker at a remark- 
ably low price! A NEW model that per- Ss 4s 
forms 29 different operations ...is really 
many machines in one! Does all your saw- F.O.B. 
ing, dadoing, shaping, tenoning, boring, FACTORY 
routing, etc. Easy to operate. Only a few 
seconds to change. Easy payment plan. 
Make this investment in one machine— 
WRITE get the work of many machines. Save the 
cost of many machines. 
FOR FULL 
FACTS 


DEWALT “tances 


“Actually a woodworking shop in itself” 











| SHIP MODEL BUILDERS &: 


, Send your problems to us. Our model con- 
sultant can help you whether beginner or 
old hand. We have a complete department 
of ship models, model kits, and scale fittings. 

Write to Ship Model Department 

\ JAMES BLISS & CO., INC. Est. 1832 
” 

4” 


20 State Street Boston, Mass. 
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\No Me dic 31 Examinati: on n Require odd! J 1s write 


BENEFITS: 
uP TO $150 Hospital Bills ($20) Operating Room 


($20) Laboratory Fees 
up TO $150 Surgical Bills ($20 X-Ray—($90) Sanitorium 


“FEDERAL LIFE & BENEFIT ASSOCIATION 


Dept. S, Citizens’ Bank Bidg., Wilmington, Del 











Sheet Metal Projects A “Cinch” 
“With This Big Super-Hot, Handy 


“SODERWAND” 4a 


Electric Arc Soldering Tool Only 
Making clever things with sheet $395 


metal is easy when you have 
an iron that will make solder A big. serviceabl 
do what you want it to, beak 45 tnohon tae 
right now. with %” 


8 Cop! 
. oe . weighs only 
IDE > . 

SODERWAND provides Sunian teak Gee 

all the heat you can trie are inside 
use, making a perfect, tip. Full heat in { 
neat joint. Because onds. Instant cut off 

it is so efficient, thumb button contro! 
you solder many Wasted current. No ele 
jobs you would Four interchangeable tiy 
otherwise be had for special needs 

. 110 AC. Very sturdy. 

pass up. Ideal for repairs Have the job 
before a blow torch gets warmed up 


THOUSANDS IN USE — GUARANTEED 


Complete with short pull-out cord, exten 
sion cord, extra carbons, and pyramid tij 


Postpaid for $3.95 cash with order. FOR f 
tory on C. O. D. Ten-day money back guarantee 


SUTTLE EQUIPMENT COMPANY 


Lawrenceville, | Minois 





PUTS THIS. OTTAWA to work for you. 
MONEY! Wood 
o eS yh. than 10 men. Easily op 
erated. Falls trees—saws | Use 
5-hp. engine for other work. Write 
for FREE Book 
OTTAWA MEG. Co 
1501 Wood St., Ottawa, Kans. 


A REAL GIFT 


A Gerstner Tool Chest—always a favorite with 
toolmakers and machinists. Free Catalog 
GERSTNER TOOL CHESTS 
539 Columbia St. Dayton, Ohio 


SAW 10TO 20 
CORDS ADAY ss 








POWER TOOLS AT LOWER COST 


also Model Makers and Accessories 


5 ey tebe 
BUILD MODEL COACH 


18th Century Coach. Complete Kit, draw- 
ings, wood, metal, upholstery, enamel, etc 
Heavy cutting done. Folder-3c. Send $1.00- 
balance of $5.50, c.o.d. Guar. value. 

K. C. Model Supply, PS- 10, Kansas City, Mo. 


BUILD YOURSELF A MIDGET CAR 


WE SPECIALIZE IN WHEEL SETS, ENG INES 
ETC. for building Cars, Scooters, Truck t e 
carry only the best at the lowest prices. Se ei 
Parents— for parts catalog and plans forthree Midget Racers 
Order a kit Scoote rs & other vehicle t pays to use only reliable 
now for your plans and parts—We guarantee sati 
boy's X-mas _Bild- Ur-Own Devices, 536 North 


POWER 


AMERICA’S FINEST= 
MOST POWERFUL 


80 to 100 HOURS LIGHT 
On One 6-Voit Dry Battery 


@ TWO LIGHTS on a double action 
switch, 800 ft. spot beam from front 
re fle ‘tor; broad floodlight from top. 
H indie reverses. Unbreakable lens. 
6'2” high, At sport, hardware, elec- 
trical dealers or write for literature. 
DELTA ELECTRIC COMPANY 335 


u 
400 W. 33rd ST., MARION, INDIANA Battery 
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Gus Takes a Holiday 


(Continued from page 243) 


“See this wire? That’s the lead to the coil 
there that makes the spark in your spark 
plugs. That wire is an old one that the in- 
sulation has rotted on. It’s much too long, 
ti See where it’s cracked here, near the 
coil terminal? The wire’s broken under 
that crack. When you hit those bumps back 
there, they made the whole wire bend down- 
ward, and the wind from the fan held it 
down. That broke the connection, shutting 
off the motor. When the car stopped, the 
fan stopped blowing on the wire. It sprang 
back up like it is now restoring the con- 
nection. Let’s get going, and I'll be on my 
way to the Fair!”’ 

‘Oh, that will be wonderful!’ Miss Smith 
said. “Be sure to see—”’ 

She talked about the Fair until they got 
back to the garage. When they drove up, 
Gus was surprised to see that Joe Clark and 
a state trooper he didn’t know were stand- 
ing near his car, both looking’ serious. 
‘Here he is now!” Joe said. 

“You're wanted down at the substation, 
Mr. Wilson,”’ the trooper said. “Right away! 
Let's go!”” He got on his motor cycle. ‘‘Fol- 
low me—and keep close!”’ 

“What the heck’s all this about?” Gus 
demanded. 

“Orders!”’ said the trooper. ‘Hurry up!” 

Harry!”’ Gus called. Harry came out. 
“See this wire leading to the ignition coil. 
It’s broken. Fix it up for this young lady. 
Now, Joe...” 

The engine of the trooper’s motor cycle 
roared. 

You'd better go, Gus,” Joe said. “I guess 
it’s something important.” 

Gus got into his car, and followed the 

trooper. As scon as they were on the road, 
his escort speeded up to forty-five and opened 
his siren all the way. They sped through the 
center of town, then down the road to the 
State Police substation. 
\s they pulled up at the door, Gus saw 
Trooper Jerry Corcoran come out, a wide 
grin on his brown face. Gus’s escort was 
grinning, too. 

“We've had a serious complaint against 
you, Gus,’ Jerry said. “From a fellow 
named Joe Clark. He called up and re- 
ported that you have been loitering around 
his garage all morning, and asked us to see 
that you left town. If you know what’s good 
for you, you'll keep right on going—all the 
way to the World’s Fair!” 

Vell,”’ Gus said, “if that’s the way the 
authorities feel about it, I guess maybe I 
Wil 
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High Quality Driver 
Tilting Arbor Saw 


everett 


4 4, 44a ®% 








“Some day I’m going to own a fine Tilting Arbor 
Saw!’ Your friends have said it . . . you’ve said 
it. For sheer all-around usefulness and conven- 
ience, this tool has always stood out. And now 
you can... without sacrifice of quality, Driver 
engineering has achieved one economy after an- 
other, to bring a high quality Tilting Arbor Saw 
within reach of everyone's pocketbook! 
FEATURES: famous Texrope 
multiple-belt drive. Also fur- 
nished with gear drive. 8” or 
10” blade. New “Gun-car- 
riage” raising-lowering-tilting 
mechanism works’ smoothly, 
accurately . can’t jam. 
See it at your Driver dealer's 

and get the price. Then 
youll agree—Driver engineers 
have made news again! 
COUPON below puts” your 
name on list for new 1940 
Driver Catalog showing many 
new models, improvements. 
Fill in and mail now! 
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Walker-Turner Co., Inc. 
2129 South Ave., Plainfield, N. J. 

Put me down to receive one of the big 1 
logs just as soon as it is off the pres 














BOAT BLUEPRINTS & PATTERNS 


ll size ) s!N “st des 
——_—___ 2 FOOT CRUISER Fullsize paper patterns! Newest d 
or Pr ™ Pie signs by naval architect. Cruisers 
er runabouts, sloops, snipe, cutheard 
\— NS ote eaiilng cance (hacak 









Sft -38 ft. Low prices. Rush l0ec(coin 
Send $1.00 for 


. — r illus catalog 
Bitawn TR EO ETT ES He HOW TO BUILD BOATS’’ book 
Cleveland Boat Blueprint Co. Station A-333 Cleveland, Ohio 
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Apply Rogers Gilue—place splinter, joint, or 
pieces in position—clamp . . . then chipped, 
splintered, and broken articles will look and 
remain like new when a yor 
Glue . . . incredibly strong. lis 10c an 
up in tube, jar or can at hardware stores 
only or send 10c for full size jar plus free 
project book giving new ideas, new 

for making useful articles to Dept. B. 
ROGERS GLUE COMPANY, Gloucester, Mass. 





Chemical Catalog FREE 
/.| 40 Big Bargain Pages 


 \ Of Laboratory Supplies, Apparatus, 
wf Chemicals, Scientific Books, Tele- 
scopes, Microscopes, Biological Needs. 
4. ~\ Save Money! Buy direct. Send Now. It's 
G7. 4 FREE. Full of Bargains & valuable intor- 
mation. 


J. 4. WINN MFG. CO., Dept. 112, 124 W. 23 St., WY. 

















BOOK 


Big valuable handbook—FREE—listing thousands of chemicals, ap- 

paratus, microscopes, and laboratory supplies, Items as lowas 5c. Com- 

plete chemicals and supplies fur chemistry article in this issue of 

Popular Science. Write for book and special offer. Send 3c for postage. 
KEMKIT SCIENTIFIC CORP. 

397F Bridge St. Brooklyn, N. Y. 























100X ASTRONOMICAL TELESCOPE 
COMPLETE LENS KIT only $1-95 


Make your own high powered telescope in one evening of easy 
work. All optical parts completely finished for 6 ft. long re- 
fracting telescope. Kit contains 3” 

polished objective lens and 2 astronomical eyepieces 50X and 
100X Here is yot ! 
and study the mountains and craters on the moon, the ringed 
planet Saturn, the moons of Jupiter, double stars, and hundreds 





of other in ‘sting sights. Complete kit with full directions 
for mounting, only $1.95 postpaid. Send money order now for 
immediate delivery 









EARN the latest knack, e. g. how to finish 
4 35 kinds of imported woods and domestic 

- - Up to date advice for EXPERTS; 
also detailed directions for BEGINNERS, 
showing how to make beautiful furniture 
the first week—and— 


. 
Up-to-date - bargains 
123 special ‘‘deals’’: about 300 furniture 
roll saw patterns showing exact price of ma- 
Rargai i woods, machinery, hardware, 
-ellani« of all kinds for craftsmen. 
SEND ONLY 10c (currency or stamps) TO 


CRAFTSMAN WOOD SERVICE Co. 


2729 S. Mary St., Div. 3399 Chicago, Illinois 





diameter 75” F.L. ground and | 


ir chance to own a high powered telescope | 





Chemical Analysis 
for Amateurs 


(Continued from page 205) 


be tempted to watch the play of color for 
minutes at a time. This should not be done 
unless the room is well ventilated. De- 
composition of the carbon tetrachloride is 
only partial, and poisonous phosgene gas is 
also produced. The experiment is perfectly 
safe when allowed to run for several sec- 
onds, however. 

By applying the Beilstein test “in re- 
verse,” you can detect copper in alloys. 
First, immerse some strips of sandpaper, 
half an inch wide, in a solution made by 
dissolving about half a teaspoonful of am- 
monium chloride (sal ammoniac) in 100 
cubic centimeters, or roughly three fluid 
ounces, of water. When the strips are 
thoroughly wet, remove them and dry 
them in a horizontal position. 

Rub the sample of alloy to be tested up- 
on one of the dried sandpaper strips, until 
a plainly visible streak of metallic particles 
has been left. Then hold the paper in a 
blue Bunsen flame, or in the flame of an 
alcohol lamp. If there is copper in the alloy, 
the yellow flame with which the paper 
starts to burn will quickly turn bluish- 
green. A nickel or a dime, both of which 
contain copper, will respond to this test. 
Steel and other metals unalloyed with cop- 
per do not produce the blue-green color 
effect. 

In the test just described, the flame de- 
composes the ammonium chloride into am- 
monia and hydrochloric acid gases. The 
copper is volatilized and combines with the 
chlorine of the hydrochloric acid, and it is 
at this instant that the bluish-green hue is 
irmparted to the flame. 
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Question Bee 


TO FIND OUT how you fared in the Ques- 
tion Bee on page 150, compare your results 
with the list below, in which letters indicate 
the correct answers. Give yourself five 
points for each one you had right. A total 
score of 75 to 85 is good; if you made 90 or 
more, you have good reason to be proud. 


1. b 5. c 9a 13. b 17. b 
2.¢ 6. c 10. b 14. a 18. ¢ 
3. ¢ 7. b 11. b 15. d 19. b 
4. b 8. c 12. b 16. b 20. d 
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boys! HOW MANY 


OF THESE CHEMICAL SECRETS 
DO YOU KNOW? 


Do you know how to write messages in magic ink, make a 
chemical weather flag, change the color of flowers, make your 
own paints, sparklers, soda water? These are only a few of 
the hundreds of scientific secrets that a Gilbert Chemistry 
Set puts at your finger tips. Gilbert Chemistry Sets are the 
kind boys win fame with. Look for the words ‘‘Developed at 
the Gilbert Hall of Science.’’ Also, see the new Gilbert Mi- 
croscopes—the sets that reveal Nature’s innermost secrets 
and colors. 


$200.00 Annual Awards— Mr. Gilbert will award $100.00 in 
cash to the boy doing what he considers the most important 
research in Chemistry, Microscopy or Electricity in 1940— 
and $10.00 each to the ten boys doing the next most important 


research. Mail coupon for full details. 

SVT Big 20-page book crammed with color pictures of latest 
developments of Gilbert Hall of Science as exhibited at 

New York World’s Fair. Mail coupon or 1¢ post card 

cluding glass blowing equipment, 2 books by HE A. C. GILBERT CO., GILBERT HALL OF SCIENCE 

noted Yale professors describing over “30 excit- Room 210, U 

ing experiments. Price $5.00. Other Gilbert Name 

Chemistry Sets $1.00 to $15.00. See them at Street 

your nearest toy store. : 


New No. 6 

PRIZE WINNING 

CHEMISTRY LABORATORY 

Big blue wooden cabinet forms Laboratory over 


2 ft. long with 5 feet of test tube racks and shelf 
63 chemicals and pieces of apparatus, in- 


“THE FUN OF EXPLORING SCIENTIFIC SECRETS” 


room 
| 


New Haven, Conn. (offer good only in S. A. and Canada) 





MAKE MONEY 
PRINT 


FOR 
OTHERS 


| 1 _ +_— UNIQUE HEATING METHOD! 
| — Investigate SUPERFEX 


The on/y oil heater with patented, 
j=egow. adjustable shutters that direct 
warm, radiant heat rays out and 
down... no fans or blowers 

needed. FREE booklet. 
PERFECTION STOVE COMPANY 
~ 7195-C Platt Ave. Cleveland, Ohio 


C Cards, Stationery, Advertising, Labels, Paper, Circulars, Tags, 

OP sae ie Titles, ete. Save mone y and time. PRINT FOR OTHERS, BIG PROF ITS. 
Do popular raised printing like engraving with any of our presses. Junior 
Outfit $8-25, Senior Outfits $16-55 and up. Pays for itself in ashort time. 
Easy rules sent. Recreation as well as money maker. Have printcraft for a 
hobby. Lowest priced practical printing press made--sold only direct from fz actory. Write 
* tor free catalog and all details, KELSEY PRESSES. W-33. Meriden, C 
BUILD 
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e CLEVELAND MODEL & SUPPLY CO. INC. 
- 4508C86 Lorain Ave., Cleveland, Ohio, U.S.A. 


WOMEN ‘KNOW WHY THIS FREE OFFER WORKS! 











| SAMPLE? WHATS THE IDEAS ?) 


\ 


ween WHY NOT? YOURE) 

Y ALWAYS GROUSING ABOUT HOW) 

| SHAVING HURTS YOUR FACE. 

| —THIS LISTERINE SHAVING | 

CREAM MIGHT BE THE ANSWER) 
> . 


| (" FREE SHAVING CREAM ~ 
1‘ 
| 








/ HONEY, YOURE A GENIUS!) 
—/ THiS CREAMS THE NUTS! \ 
=| MY FACE FEELS LIKE A MILLION) 
—SMOOTH AND COOL AS ry) 


BABYS. ( 
J Tess Know 
‘HOW TO PICK WINNERS! 
—ITS A 
LAMBERT / 


BILL TELLS HIS FRIENDS 








I'M TELLING YOU! — YOU CAN'T ) 

BEAT LISTERINE SHAVING CREAM! 
— SAVES CASH TOO- ONE 35¢ 

\TUBE LASTS THREE MONTHS. 


7 LISTERINE, EH?-UNDER-\ 
STAND THEY MAKE A SWELL | } 
BRUSHLESS CREAM TOO. 








20 
SHAVES 
FREE 


Lambert pone pees Co., Dept. 126, St. Louis, Mo. Please send me free and postpaid your large sam- 


ple tube of 0 


Name_— 


City 


] Listerine Shaving Cream; 


© Listerine Brushless Cream. 


_Address___ 


State 


(Check whichever is desired.) 








@. What anti-freeze has 
proved itself in more auto- 
mobiles than any other 
brand ever made? 


A. “Prestone” Brand anti- 


freeze—America’s most 
popular winter protection. 
Contains NO alcohol...NO 
glycerine. Lasts all winter! 


(SEE PAGES 220 and 239) 
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Hexible SHAFT TOOL: 


EASY TO HOLD— EASY TO USE 
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OWN THIS FOR 
CHRISTMAS! 


@ Then all the marvelous thrills of 
viewing Nature’s wonders ¢a be 
yours. A welcome Christmas ft 
this tine quality 425-power Wollensak 
Microscope reveals thousands of Na 


















ture’s hidden life forms—some of 
rare, gorgeous beauty, others - 
strous and horrid. See them in sharp 
detail—clearly, impressively detined, 
Magnities from 100 to 425 diameters, 
in steps of 25. A lifetime of use for 





only $20. Also 150-power at ¢ " 
At stores or direct, postpaid (orC.O.D.), 


WRITE FOR FREE BOOK! 


Rochester, N. Y. 








Wollensak Optical Co., 764 Hudson Ave., 





AS EASY TO USE 
AS A PENCIL! 


With this new low priced tool, you can now do 
professional striping—on furniture, autos, mod- 


ne els, tiled walls, toys, boats 
« 
fr 
I 
f 





nd all home workshop 
projects grool uses paint, enamel 
pest eck cen wih 
furniture stores, et 
s described in literat 





er commercial paioar 
Send only $1.00 for co 





container,1 16’’stripping wheel ,adjus 
operating instructions, etc. Sold on M 
Guarantee. Write today for free literature 
Dealers. Write for catalog, prices an 


stripes add beauty to 


WENDELL MFG. Co. 
every painted article 


inte 2550 N. Ashiand Ave. Chicago, fil 


$450 Pore sue 19” KIT 
$2=e U. S. SUBMARINE 


SCALE MODEL 


chamber and air 
on surface 








control 





embled 


completely a 
Send for free « 


WESTLAKE MODEL CO., DEPT. PS-129, ERIE, PA. 


ENGINES 


A real money maker for farm or factory. 
Uses Cheap fuels. Pays for itself out of s 
ings. Costs Less to Own—Less to Oper: “_ 


n < 
13 inch Model 


atalog of other models. 















Make Money—Start a wood sawing 
ate oon turn spare timber into c: 
sh or Terms—Engine and 


ITTE ENGINE WORKS 2229 Saw cata. 


KANSAS CITY, MO. 
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RKS Off 110-Volt Light | 

Socket. This marvelous $ 195 
Dynamic Power Welder does the 
work of much higher pric ed types. It & RETAIL V~ 
easily portable. WELDS Cylinder Block 
Bumpers, Fenders, Tanks, Farm pra <a: 
etc. Will also solder and braze on the lightes 
material. Works on iron, steel, tin, brass, cop- 
perand all other metals. Men without a, Ova 
experience can make as much as $5. 00 on a one 
hour repair job. Inayear’s timea Dynamic Welder 


“vou LESS THAN 6 CENTS A DAY 
Instructions Free—Open a welding s shop now. AGENTS— Ma 
- fits sating to garages, factornes anitors and mac 

day for our 10-DAY TRIAL OFFER. pvNAMc ‘WELDER 
COMPANY, 2226-KD SILVERTON ROAD, CHICAGO, ILLINOIS 


iS 
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Microscope Questions 
and Answers 


(Continued from page 209) 


used for specimens that contain water or 
would be damaged by preparing them for 
balsam. Liquid petrolatum is another me- 
dium, useful for insect parts and similar 
specimens. Special mounting preparations 
having high indices of refraction are used 
for diatoms and other objects which are so 
nearly like glass that they cannot be seen 

‘ily in balsam. Black, wax-like mounting 
preparations are used for alge and hairs, 
to make surface details easier to see. 


How can I measure bacteria 
with my microscope? 


RRANGE the instrument as described 
A for measuring its power, except that 
you may have to use a ground-glass screen 
in order to see the image. Be sure to main- 
tain the 250-mm. screen-to-eyepoint dis- 
tance, as this is a standard value. Measure 
the projected image of a bacterium and di- 
vide by the magnification of your instru- 
nent to find the actual size. For example, 
if you have a 10X% eyepiece and a 90X oil- 
immersion objective, your total magnifica- 
tion is 900 diameters, and you would divide 
the measured size of the image by 900. 


What is “diameter” with reference 
to magnifying power? 


AGNIFICATION in diameters is the 
M linear magnification. That is, the ac- 
tual distance between two points on the 
ect being observed is made apparently 
so many times (diameters) greater by the 
lenses. At 10 diameters, a plant seed 1 mm. 
long looks as if it were 10 mm. long. Some- 
imes it is said that a microscope “has a 
magnification of 10,000.” What is really 
meant is ‘a magnification of 100 diameters.” 
The 10,000 is the magnification in area, and 
is obtained by squaring the linear magni- 
fication. When some one says that a micro- 
Scope magnifies 500 times (500X), he 
means 500 diameters or 500 times linear. 


How can I get in touch with dealers 
in microscopes and supplies? 


C O TO a telephone office and ask to see 
—j telephone directories of the cities 
Where dealers are likely to be found. In the 
Classified sections you will find several firms 

hich you can write, stating your needs. 
For New York dealers, ask for the Man- 
lattan classified directory. 


} 
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BAUSCH & LOMB 
420-POWER 


MICROSCOPE 


The addition of two extra 
objective lenses to the 
Bausch & Lomb New Gem 
Microscoperaisesits power 
to 420 diameters. Regular 
New Gem, 72 to _ 150 
power, complete with in- 
struction book, $14.50. 
Additional objectives, with 
“Microscope Experi- 
ments” Book II, $2.50 
each. 


SEND FOR FREE FOLDER 


24-page booklet tells of the fascination of microscopy 
as a hobby, describes Bausch & Lomb microscope 
equipment for the amateur. 


BAUSCH & LOMB 


303 BAUSCH STREET ROCHESTER, N. Y. 











NEW Personal DE LUXE GIFT 
Drawing and Writing Board 


(plus few cents post age) Send your order to $979 
ecrt hing MANUFACTURING COMPANY 
403 Mercantile Trust Building, Baltimore, Maryiand 
TOOL OF 1001 USES» 


in one. Plugs in any electric 7 girt 


socket. Grinds, drills, pol- Tike 

ishes, cuts, carves, routs, saws, sands, 

sharpens, engraves, all materials. 

Write for FREE 64-page catalog. 
pm Shows Handees $10.75 up. 


he)N CHICAGO WHEEL & MFG. CO. 
115 Aberdeen St. 
Chicago, Illinois 


Now you can write or draw out of 
doors, in your car, in bed, any- 
3 where Beautiful walnut writing 
surface with automatic full length 
carry your materials 

one — ide om 
turdy. 





aC 
partment: 





Opens and « 5 like a ’ book: no 
rn 4 tacks; no ta > gadgets: a me- 
— Ay ree ral y we arfec “t drawing be 
T square eliminated ughtf mas gift! A _— less pos- 
sessior SEND NO MONI in del ivery pay postins 





Get more out of life. Make things with 
our easy working plans. 75 new, 
intriguing projects for the home, 
gifts or to sell—models of ships, 
planes, houses; engraved 
glassware, trays, mirrors; 
statuettes, book ends, 

etc. Portfolio of 12 
plans, 25e. 


















LAR SCIENCE MONTHLY when writing to advertisers. 249 


Vacuum Cups Hold Bottom 
of Shower-Bath Curtain 


LIGHTWEIGHT shower- 
bath curtains have an an- 
noying tendency to blow 
in and even wrap the 
SHOWER | selves around the body of 
SHEET the bather. This can be 
prevented by fastening 
the curtain with vacuum 
cups to the tub at at least 
VACUUM three places along the bot- 
CuPS tom, as illustrated. The 
vacuum cups are obtain- 
able at any stationery 
counter. When 
fastening them to 
the curtain, it is 
advisable to reén- 
force the holes on 
both sides with 
smail pieces of ad- 
hesive tape.—J. M. 














VACUUM 











Don’t put anti-freeze in a radiator that Draftless Windo Ventilator 
7 | Ww 


will clog up and overheat. Flush out rust, 
sediment, scale and sludge with 10c worth 
of Sani-Flush (25c for the largest trucks for Cold, Stormy Weather 
and tractors). ONE of the simplest ways 

It’s easy to do yourself. Just pour in to provide ventilation in = GLASS 
Sani-Flush. Run the engine, drain, flush stormy weather is to make a 
and refill (directions on the can). Or, hinged filler strip of wood 
if you prefer, ask your garage or service about 4” wide to fit under 
the lower sash. If the win- 
dow is one which must be 
kept securely locked, a strip 
of wood may be placed ver- 
tically above the lower sash 
at either side, or a suitable 
bolt or catch can be installed. 
In that case use long screws 
: in attaching the hinge to the 
Canton, Ohio. filler strip and clinch them 


on the inside so they cannot ; y 
° be removed.—H. T. % 
ani-f/us eee. 
NOT 
CAUSTIC 


KEEPS RADIATORS CLEAN 7 j 
———— = en aued ¥ 
= BEVEL TO 
4 Plan FIT SASH —— 


é ‘APPROX. rey 


+ ; ablis 1908 I ‘ 
A t ( M48 Lincoln A Dept. 348, Chicag Front Vieur BEVEL TO~ érda 
, FIT SILL Yi 
WHY CHANGE OIL? DR R 
WHEN oe DOES NOT WEAR OUT” a eC ’ 
— . BUREAU OF STANDARDS) ————— 2 HINGE ON 
OF Truck, 7 ractor Owners — Stop wast- OUTSIDE 
ing your money on needless oil changes! ~ 
Keep oil clean and “oily” indefinitely. Our 
. EE booklet “Oil Facts” a revelation. 
Ask your dealer for a copy, or write to— HALF —»~=<— HALF 
RECLAIMO MFG. COMPANY fae Lot sendiatine Oat teaitins 


2306 N. WESTERN AVE., DEPT.6, CHICAGO, ILL. 





] 


¥ 
- + 
Yoda 


P< 


station to do the job for you with Sani- 
Flush. Sani-Flush cannot injure motor or 
fittings. It keeps radiators clean and cool. 
Saves power and fuel. You'll find Sani- 
Flush in most bathrooms for cleaning 


4 
\ B= 
wn 


ee 
AIR 
CURRENT 


toilets. Sold by grocery, drug, hardware, 
and five-and-ten-cent stores. 25c and 10c 
sizes. The Hygienic Products Company, 
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To... 


MECHANICALLY 
MINDED MEN:— 


Your Atlas Dealer has ready for your 
inspection the finest metal-working 
shop equipment we have ever produced 
—all set up and waiting for you to put 
it through its paces, 

Make it a point to visit him soon. See 
for yourself—and operate—the new 
Atlas F-Series 10’’ Lathes. Use the auto- 
matic power cross feed (standard equip- 
ment), and make all the power and 
precision tests you want to. Note the 
smooth performance of Atlas Drill 
Presses with their floating drive design. 
And be sure to get the facts about the 
economical Atlas 7’ Bench Shaper. 

Whether you use machine tools in 
your business or home shop, you'll find 
everything you want at sensible low 
prices in modern new 1940 Atlas Equip- 
ment... .See it at your dealers. ... 
Send for complete catalog. 


Care AS PRESS CO., 


1255 N. Pitcher St., Kalamazoo, Mich. ' 

















I 
Please send 19140 Catalog on 1 10” Metal | 
ATLAS ee R E y | Lathe [ 6” Metal Lathe 2 7” Metal Shaper 
a Drill Presses Arbor Presses and the 
~ . * name of nearest Atlas Dealer. 
1255 N. Pitcher St. . Kalamazoo, Mich. | ! 
Name ——____—_——_f 
FACTORY DISPLAYS AT | 
NEW YORK CHICAGO PHILADELPHIA Address - —| 
130 W. 42nd St. 35 E. Wacker at Wabash 113 N. Third St. Gi 1s 
Aty and State | 
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A CHRISTMAS GIFT 


Camera Fans Will Enjoy! = 


neu ial 





THE EASY WAY 
TO MAKE UNUSUAL 
PHOTOMONTAGES 





Over 4,000 Combina- 

tions Possible! Makes 

a Splendid Masking 

Easel. 
Photo- 
montage made with 
New Argus Jig-A-Mat 


Treat yourself and your friends to an Argus 
Jig-A-Mat for Christmas. Have the fun of 
making photomontages ... and none of the 
just choose the pictures you want 
grouped together, decide on the composition 
and siip pictures in the Jig-A-Mat. It exposes 
at a time and keeps a record of 
Makes dramatic photo- 
Only $6.75 


hard work! 


one section 
each section exposed. 


montages easy for anyone to have. 





complete. 


THIS IS HOW IT WORKS 











—) 


Expose the 
section you 
want to print. 








Depress the 
numbered 
record lever. 


Slip in the 

sensitized 
paper. 

For Further Information See Your 

Local Argus Dealer or Mail Coupon 


International Research Corp., 
340 Fourth St., Ann Arbor, Mich. 


Please send me information 


Argus Jig-A-Mat. 


complete on new 


How to Develop Cut Film 
in a Roll-Film Tank 


Most users of adjustable spiral-groove 
roll-film developing reels are not aware of 
the fact that these reels can also be effec- 
tively used for the development of cut films. 

The only alteration required—and in some 
instances even this may not be necessary— 
is to provide a greater range of adjustment 
for the reel so that the reel ends can be 
spaced the right distance apart to accom- 
modate the cut film. That is done by drill- 
ing a hole in the hub of the adjustable end 
of the reel and tapping it to receive a short 
6-32 machine screw of brass or other non- 

corrosive metal. 

The cut films are slid one after another 
into the groove, care being taken not to 
overlap them. Let the end of one film remain 
about an inch away 
from the one that pre- 
ceded it in the groove. 
3y this method the reel 
may also be adjusted 
for certain odd sizes of 
foreign roll films. 

To make certain that 
the films do not slip and overlap during ag- 
itation, small rubber plugs may be inserted 
in the grooves between the films.—H. R. 


Avoiding Shutter Vibration 
in Time Exposures 


WHEN a time exposure is made and the 
camera is not rigidly mounted, there is dan- 
ger that the picture will be slightly blurred 
because of the vibration of opening and 
closing the shutter. This can be avoided by 
holding a piece of dull black card over the 
lens, but not quite touching it. Then open 
the shutter, wait an instant until the cam 
era is absolutely at rest, and remove thé 
card quickly from in front of the lens. At 
the end of the exposure replace the card and 
close the shutter immediately.—C. W. R 
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Everything To 
Take And Show Movies 


Now you can be the proud owner of every- 
thing you need to take and show ycur own 
theatre-quality movies——indoors or out- 
doors! Of your loved ones ... your pets . 
your vacations! Remember, only with UniveX 
can youtake movies at less cost than snapshots! 


NEW UNIVEX MOVIE CAMERA 
gives you simplicity of operation, 
dependable performance, thrilling 
life-like results. Uses economical 69¢ 

film! New faster /4.5 Lens! Only $15! 
NEW UNIVEX PROJECTOR—15 min- 
utes continuous projection! Easy to 
thread; easy to operate! Projects any 
8 mm. film, including color! 
Quiet, smooth operation and 
many other features! $14.95 
FREE BOOKLET! Dept. 60, 
Universal Camera Corp., 
New York City, N. Y. 


(Prices subject to change) 


Uu "4 HOME 


MOVIES 
































} OIGTLANDER 


BRILLIANT 
V6 


Unique Mirror 
Camera with F4.5 
lens in Prontor 
Shutter 


$9500 


Brilliant 





The V6 


because 
other camera has such a large bright and 


is unique no 
clear view in the finder. A glimpse at the 
finder and you know whether your subject 
yields the desired picture effect. 

Sport scenes requiring especially fast 
“follow up” with the camera are greatly 
facilitated by the frame sport finder. 

(he Brilliant takes 12 pictures 244 x 214 
on standard 120 film, has an automatic stop 
to prevent over-winding and a_ built-in 
“hold-all” compartment to carry filters, ete. 


Trade in Your Old Camera @ Mail Orders Filled @ Write Dept. P.B.R 


WILLOUGHBYS 


rld’s Largest Exclusive Camera Supply House 


110 West 32d Street New York 


ui 
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TROUBLE 
| IN 
DIM LIGHT? 
SEE the 
G-E Meter 


Now you can accurately measure exposure for un- 
usual pictures in poor light. And extra sensitivity is 
just one of the advantages you get in the G-E ex- 
posure meter; for sensitivity is combined with a wide 
working range so that you get correct exposure in 
| bright sunlight or in dimly lighted interiors. There's 
the directional hood, too, that excludes stray light. 
The G-E meter has all the better picture features. 
Write for literature. General Electric Company, 
Schenectady, N. Y. 


GENERAL @ ELECTRIC 





General Electric Co. 


Dept. 6J2, Schenectady. N. Y. 
| Send me GED-678A, “How to Use the G-E Exposure Meter.” 
Name 


Address 


} City State 
| 430-121R 
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; | argus C-3 
DOWN <<a | ors pc pond 
ONE YEAR N = PHOTOFLASH 

sows $30 


Think what you ge 
f.3.5 lens; a 
finder to 306 
second s Lutter: bait. 
unit to synchronize fi 
and shutter spee 
Takes action, color, ¢ 
or night, on 35 mm. movie film. ONE YEAR to y 
no interest; no carrying charges! $1 deposit buy 
money back in 10 days if not delighted! ...W 
ee camera we send also FREE catalog of 1 
tionally-adverti sed cameras and equipment (Ars 
carrying case, i nany other items) that 3 
can get on easy terms! Just mail your name and a 
dress—pay the $1 —— on delivery of your 
Argus C-3 with photoflash. Act NOW—vwrite us toda 


. Dept. P-12, UNEEDA, 235 Livingston St., - Brooklyn, N.Y 
“The new MASTER gives the amateur and pro- 


fessional a new and far more useful tool for ~ CAMERA BOOK 


correct photographic exposures,” says Mr. 
Kessel. “It has WESTON accuracy, plus ex- 
tremely high and low ranges, so that accurate 
settings can be obtained under very faint light fi ome Movie Making, ce hun end pouiee bal 


as well as in the brightest light outdoors. The a. still and movie ‘Came 

. . . . . . . - 8 equ m t acc i. 

limited viewing angle, too, is highly desirable, guaranteed or money ritee Bancain'é ay til 
for it keeps out all side lights when making oe CENTRAL CAME 


+3 ” e 230 S. Wabash Dept. L-18 "Chicago, U.S.A. 
critical shots.” » » » Amateur or professional... ~ —— - 


if you want perfect exposures every time you ( Ror GANT ‘Camera Gift’ CALE 


use your still or movie camera ve . be sure to ' Send Today for this NEW GI TANT « 
see the MASTER at your dealer’s; or, return : and SAVE TO 35’, on national 
. . tised, standard-priced cameras an 
coupon for literature, p with the NORWIL PYRAMID SA\ 
ae PLAN. Get BOTH GIANT CATALOG 
60 and SAVI INGS wes AN for 10¢ re 
on first orc Norr fillets, 
316 Washing 














PHOTO $m .94 
ENLARGER = 


_Money back guarant 


. A RE 10to Enlarger : dann 2 
THE ULTIMATE IN EXPOSURE METERS! uses automatically, ai = COPIES "tnd ¥ 
= = oe ee eee eee ee ee ee ee ee ee ee ee ee ee ee ee teres g cir ‘ular free. Only $5.94 paps 


— iclt - 
Weston Electrical Instrument Corporation SS IDEAL- X, 148 West 23 St., New York 











622 Frelinghuysen Ave., Newark, N. J. 
Send literature on the new MASTER. 


Day CAPTURE THE COLOR OF LIFE! 
YOUR OWN MOVIES! ONLY 10c A DAY! 
NATIONALLY ADVERTISED $MM and 16MM Movie camer 

Name BACK 1 pay" TR tal “Pat me pee oe on ay 

customers throughout the world. FREE details. WRIT! 


Address.... _Don Elder's teme Movies, Dept. K-12, 139 ‘eutien St., Boston, Mass. 


SAVE '> ON BULK ‘MOVIE FILM ME bea 


OR 
in four 3s" . scared ale. Ginaniette, lncheding bavuicny NeERDERS 
Without daylight leaders $1.50 400 ft. a¢ mm, measured and notched 
in 100 ft. ane $4 p00 | (200 ft. $1.15 orders filled promptly 
POSTP AID a omes W Gl AR ANTERD Pr fessional R¢ 
12 hour se ) Send fo 


erature. SU PER iOR BL LK Fl MC O., Det PS: USS W. Rand phs 








wuiLT- IN PHOTOFLASH SYNCHRONIZER "a For amateur and professional use. Its 
range finder... accurate from 3 feet to infinity. f ‘ wonderful flexibility and accuracy will 
lens... 1 Sth to 1/300 sec. speeds. Uses . ~ delight you. Improved light and 
e tim. Model C3 complete - 53900 wa * optical system assures perfect pro- 
Bargaingram — mention still or cine f jection prints. Covers negative sizes 

from 35mm. to 5x7 inches. Made in 
U.S.A. Literature free, write today. 

BuRKE & JAMES, INC. 
223 W. MADISON ST., CHICAGO, ILL. 








The MAXIM ENLARGING METER 


gives proper exposure for enlargements to bring out full tonal 
value of negatives. A precision instrument with Bausch & Lomb 
lens. Easy to use...no moving parts...nothing to get out of At Your Dealer 
order. Works equally well with all enlargers. Over 10,000 in use. or Write Direct 





Fan Hastens the Drying 
of Rubber Cement 


RUBBER cement is much favored for pa- 
er or photographs because it does not 
,use wrinkles and the excess can easily be 
ibbed off. For best results, it must be ap- 
lied to both surfaces and allowed to dry 
efore the parts are pressed together. No 
time will be lost, however, if the work is 
ne in the direct breeze of an electric fan. 
The cement then dries as it is applied.—C. L. 


Using the breeze of a fan to speed up the drying 
f rubber cement on the mount for a photo print 


Monohydrated Chemicals 
for Photographic Use 


WHEN perfectly dry or in the so-called 
inhydrous or desiccated form, some photo 
chemicals, such as sodium carbonate, ab- 
sorb moisture from the air and change in 
strength. They are therefore also sold in a 

rm known as ‘monohydrated’’—that is, 
vith sufficient moisture added to make 
them stable. 





Photos Used to Decorate 
Glass Switch Plates 


A NOVEL way to ornament glass switch 
plates on the wall is to back them up with 
hotographs. Glass switch plates ordinarily 
me with a mirror backing, but the silver 
in be removed 
th a razor blade 
thout scratching 
e glass if a little 
re is taken. Al- 
st any type of 
oto can be used, 
though prints 
that give a silhou- 
35 ette effect are usu- 
y more decora- 
e than others.— 
ORGE H. HORST. 
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irect 
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| You can make no finer 


| prizes and recognition for owners everywhere. 


| Graphic cameras and 


| 24 x 3% 








re ; 
Caught with a Speed Graphic by Robert C. Chick 


-GRAFLEX and SPEED GRAPHIC 


o Prize-Winning Cameras o 
Praise-Winning Gifts 


gift choice—for yourself or 
any other picture-taker—than a Graflex or Speed 
Graphic Prize-Winning camera. American-made by 
master craftsmen they are the first choice of those 


| who strive for better pictur 


of ae cameras is winning 
Choose 
and Speed 


The great versatility 


from your Dealer's selection of Graflex 


accessories. 


Now AvailableonEasy Payments at Graflex DealersEverywhere 


Fetlovet SRAPLES 


Because it features full vision focusing, 

cal plane shi speeds to 1/500 and an 

2.3.3 Bau sch & “Ton ib Tessar lens, this ca 
hi 1 the oe of An 


flexes. 


po 


Miniature SPEED GRAPHIC 


One of the most p* ypular of ail can eras! 
Smal mpact 


it has all recognized Speed 
| lew and seameea 
al “plan 1e shutter 


Para llax correct 


a “ame 0 


7.00 


ote gag ihn tographi Enlarging’’ by 


rg t Lester, Out in Ja series Jordan PaRP.S \ 
ro York City Display Rooms: 50 eshattien Plaza 
FREE CATALOG and GIFT GUIDE 
i pa] 


Send f Prag sc eet enange neleptnia ny yl acer pace age 
ican-made, Prize-Winning Came \ ! 
Gratlex Annual Gift 
t pent 
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FOLME R GRAFLEX c onPos AT ION 


DEPT. PS-23, ROCHESTEF ; 

Please ser nd me yout irae “Gr: flex oe 
ial Gift Gu 

NAME__ 

ADDRESS 


CITY 





MERA CATAL CATALOG) 


\ Rect everything you paar in photography. All the nation- 
ally advertised candid, still and home-movie cameras. Com- 


plete line of up-to-date accessories and supplies, including 
tripods, exposure meters, enlargers, easels, lighting equip- 

), ment, hundreds of dark room aids. Prices bed-rock low. Buy 
by mail—save time and money. Get your copy of the Guide 

J to the “Buys” in photography. Iz’s FREE — a whole bookful ; 


of smashing values! Mail coupon at once. 


/LAFAYE 


CAMERA 


NEW YORK 
100 SIXTH AVENUE 


CHICAGO 
901 W. JACKSON SLVD 
LANTA 


265 PEACHIREE STREET 


BOSTON © BRONK 
NEWARK © JAMAICA 





LAFAYETTE CAMERA DIV. Hadio Wire Television Ine. U 
Dept. 9MC9-100 Sixth Ave., New York, 
Rush New FREE Comera Catalog No. 79 


Name 


Address 


City 
} ~aee PASTE COUPON ON PENNY Taek ——— -f 


NEW 


HANDIEST AID 
FOR BUSY, THRIFTY 
WELL GROOMED MEN 


Do your own Pressing this 


modern way, at home, in of- 
fice or when traveling. Easy 
to use. No wet cloth, board 
or bother. Plug in any socket 
and it’s ready to press pants, 
collars, sleeves, lapels, dress 
pleats. And man, 

what it does to 
crumpled ties! It 

presses them into { 

crisp newness j 
before you 

can say Jack 

Robinson. 


1 


xmas 


ithout 


a giit any 
Each Empire 


anteed 


c PRESSER 


Material slides  be- 
tween two electrically 
heated pressing blades 
Saves time money 

wear on clothes. Don’t 


DEAL s. 
GIFT let another dav go by 


in Empire. And, remember it’s 
man or boy will appreciate 
presser is fully guar- 
Comes complete with cord 


plug, and simple directions 


DEALERS Over 750.000 sol 


d to date. Order now to take 


care of ¢ Ving demand everywhere. 


EMPIRE ELECTRIC co., Dept. PC 


Name 


Address 


817 Main Street, Cincinnati, Ohio 


PC-1 





100" ONE 


ane genuine Dremel Moto-Tool ma the ideal gift 
for a craftsman’s Christmas. Grinds, px 
sharpens, drills, engraves, etc., etc. Save 
cuts cost, does finer work. Owners find 
ot ge tool in the home or shop. . 
aily. Same tool as used on precision jobs in 
tories. Over 23 000 r.p.m. (the speed necessary to con- 
serve cutters, do fine MASTER 
work). Has oil-less — 
MODEL 

sealed) bearings . . : $ 50 

namically balanced. ane 

ture, vibrationless. 110 

v. universal (AC-DC) . 

has built-in cooling fan. 


6 oz. Model 1 Moto-Tool 
complete with chuck and 
1a” collet, ony $9.85. 
Master Model 2, faster, 
heavier, more powerful, 
with chuck and 1” col« 
let only $16.50. ae Crafteman’s Wits 
NO. 1 with 2% 
10-DAY “omy TRIAL high grade accessories 
See genuine Dremel Moto- — ~~ — Moto- 
Tools and complete kite at war ae ae “e $17. 
better dealers or order direct | ¥ a 
from factory on 10-da 
back trial. Send only 
with order. We ship C.O.D, 
for balance. 


— 
. 2, same as 
with Master 

Model 2 $ 

Moto-Tool 





__ DREMEL MFG. CO., Dept. M-129-M, Racine, Wis. 





Save Money! Repair cracke "1 motor blocks with Brazi 
Contains copper, bronze, lead. Metal welds in hot water 
Seals inside and outside crac ‘ks! Also radiators, b« 
Instantly effective. Guaranteed. Agents—Rus! 

name for FREE SAMPLE and money-making det 


J GRAFIZE PRODUCTS, 605-G Fourth St., Peoria, nm 


Please your friends and family with ag 
of this all-purpose woodworking tool! The 
Forstner Auger Bit is perfect for delicate 
patterns, veneers, screen work, scallop 
mortising and dozens of other fussy 
Bores any circle arc—operates in any di- 
rection regardless of grain or knots. Leave 
smooth hole. Styles for machine and hand 
boring in all standard sizes. Catalog FREE 





WITH GLUE” 


Send post card for booklet, “Better Re- 
. sults with Glue,” containing many useful 
hints about mending, model making and 
home workshop jobs. Address: McCormick 
Sales Co., 404 Light St., Baltimore, Md. 


at hardware, drug and 10c stores; 
also in in cans 1 from ! Ya pint tolgalion 


Cymer WIND Re 


NEW» ‘MODERN e STREAMLINED 


Operated through the windshield from inside 
the car—no cogs, gears, outside mountings— 
direct, quick action focusing easily locates 
house numbers, street signs, detours. Unusu 
ally effective in fog, rain, snow 

Easily installed, one model fits all cars! Quick 
ly removed for use as trouble or camp light 
No other spotlight has the beauty, conven 
ience of the new Clymer. Endorsed by traffic 
bureaus, safety counciis, state officials. 

Be safe—put a Clymer Windshield Spotlight 
on your car NOW new low price. See your 
dealer or order direct. FREE folder. 

Jobbers, dealers, write for full information 


Dept. C-3 


mer 


SPOTLIGHT COMPANY 
222 West Pico Blvd. « Los Angeles, California 





The holder is easily taken 
off when the maximum ca- 
pacity of the table is needed 


A Removable Bit Holder 
for the Drill Press 


ALTHOUGH this bit-holding ring resembles 
the ordinary one found on many drill 
presses, it has the advantage of being easily 
removed when it is necessary to utilize the 
maximum capacity of the table or to adjust 
the table close to the chuck. The holder is 
cut from a glued-up block consisting of two 
pieces of five-ply wood. Before jig-sawing 
it to shape, drill the holes for the bits, in 
each case using a size larger drill than the 

ne for which the hole is intended. Do not, 
course, drill all the way through. Then 
aw out the “doughnut” and divide it into 

o halves. Screw a spring hinge on to face 

back of the drill press and apply a coat 

two of varnish or shellac.—L. J. S&S. 


Repairing Furniture Leg 
Split at the Caster 


FREQUENTLY a piece is split 
off a chair or table leg by the 
caster shank. When this oc- 
curs, a permanent repair may 
be made as follows: First, glue 
and brad the piece back into 
place and allow time for the 
glue to set firmly. Scrape off 
any excess glue which may ooze 
out. Next, form a groove around 
the leg near the bottom with a 
rat-tail file. Wind fine iron or 
copper wire tightly around the 

in the groove, keeping the wire below 

surface of the leg. Fill the remainder 

he groove with composition wood as 

vn in the illustration, smooth it with 

ipaper, and color and finish to match. I 
made this repair many times in my 

kshop and it proved permanent in every 
C. F. BLAKE. 





Now You Can Build 
Your Own Lathe 


HERE'S big news for home craftsmen! All the fun of 


owning a heavy duty lathe plus the fascination of 
building it yourself—and you'll marvel at the amazing 
saving. If you’ve denied yourself the pleasure of owning 
a lathe because you felt you couldn’t afford one there's 
no reason to wait any longer. 


We Supply The Parts 
You Build It At Home 


There’s a world of satisfaction and a definite thrill in 
building your own equipment—and many of those tools 
you’ve always wanted can be purchased with the money 
you save. 


All the parts required for a smooth-running 12” wood 
lathe furnished with complete instructions for assembling. 
Can be furnished in the rough, semi-finished or complete- 
ly machined ready for assembly. Parts are accurately 
and carefully made—headstock and tailstock of rugged 
aluminum castings. Will perform every regular lathe 
operation efficiently year after year. Small electric motor 
will furnish sufficient power to operate. Ideal for the 


| home workshop, general woodworking shop or school shop. 


Write today for complete details, prices and terms. 


GILBERT BRASS FOUNDRY CoO. 
5032 Farlin Ave., St. Louis, Mo. 


Mfrs. of Brass, Bronze and Aluminum Castings Since 1900 





Black-on-white markings! In a flash, you read 
them—in poor light or good light—with minimum 


| chance of error! This improved steel tape has a 


smooth, crack-proof, white surface—bonded to the 


| steel—protecting it from rust. It’s hard to kink, hard 
| to curl. It’s easy to clean—and good for along life. 
| 25,50, 75, 100 ft. lengths. Get a free sample of this 


tape and illustrated folder. Mail the coupon today! 


cavers WYTEFACE 


STEEL MEASURING TAPES 


O KEUFFEL & ESSER CO.... Est. 1867 
Dept. 96, Hoboken, N. J. 


LOOK 
FOR 
THIS 


a, & 
on 
DISPLAY 2 
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Think of it—only 51.00 

each forthese NEW cloth- 

bound Manuals. This low price 

is temporary; we may have to raise 

it later. Not just books of WORDS, but 


diagrams, drawings, directions, showing each 


MODERN 


HANDBOOKS 
AT BARGAIN PRICE 


stage of the job. Full-sized books, about 200 pages 


each. Sold separately—take your choice. 


WONDERS THROUGH THE MICRO- 
SCOPE Turn an inexpensive micro- 
scope on hundreds of specimens with- 
in a stone’s throw of your front door 
and you step off into a new world of 
wonders. Complete Manual for ama- 
teurs. How to use equipment, secure 
and preserve specimens, take photo- 
micrographs, ete. Numerous illustra- 
tions. Full cloth bound $1.00. 


AUTO KINKS Car owners and service 
man’s handbook of working diagrams, 
pictures, instructions, now reprinted 
in book form from Popular Science. 
The best ideas from among thou- 
sands. Will save many dollars and 
keep your car in tip top shape through 
many jobs you can now do easily. 
Cloth bound $1.00. 


THE HOME CHEMIST How to set up 
and operate an inexpensive home lab- 
oratory with odds and ends of mate- 
rial available in every home. Many 
thrilling, practical, useful experi- 
ments and tests, entertaining, instruc- 
tive, valuable, pointing the way to re- 
search and new discoveries. Many 
diagrams and illustrations. Full cloth 
bound $1.00. 


MANUAL OF SHIP MODEL MAKING 
How to make any model. Here are 
clearly diagramed the many short 
cuts, kinks, and time-saving methods 
of experts. Complete plans and speci- 


SEND NO MONEY / 


fications for a gorgeous galleon, clip- 
per ship, etc. Almost 100 illustrations. 
Full cloth bound $1.00. 
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WOODWORKER’S TURNING 

AND JOINING MANUAL The 

simplest, most practical ways 

to make end tables, chairs, benches, 
highboys, book-racks, cabinets, all 
kinds of furniture, in your spare time. 
A revelation of simplicity and help- 
fulness. Many illustrations. Full 
cloth bound $1.00. 


FIX IT YOURSELF A new edition of a 
famous book, showing with diagrams 
and directions, how to fix and repair 
furniture, electric outlets, windows, 
doors, leaky pipes, floor boards, chim- 
neys, boilers, weather proofing, paint- 
ing and hundreds of other construc- 


tion and repair jobs. Full cloth bound h 
$1.00. Cadac ’ 


ASTRONOMY FOR AMATEURS Easy 


ways to know the heavens with sim- TAKE 
ple, home-made equipment, charts 


and guides. Opens up new worlds of YOUR 
wonderment—a_ gloriously fascinat- 

ing and instructive hobby for the CHOICE 
whole family. Many illustrations. Full Use Coupon 
cloth bound $1.00. Below 











POPULAR SCIENCE MONTHLY, Dept. 129 
353 Fourth Ave., New York, N. Y. 


send me the Manuals checked below. 


Microscope $1.00 Woodworkers $1.00 
Auto Kinks $1.00 Fix It $1.00 

Home Chemist $1.00 Astronomy $1.00 
Ship Model $1.00 


When the books arrive IT will pay the postman price shown be 
ich book ordered plus a few cents postage. You are to refund 
I have paid if I return the books within five days of their re 


NAME 
ADDRESS 


CITY 


MONTHLY when writing to advertisers. POPULAR SCIENCE 
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GILBERT “SLUSH-MOLD™ ELECTRIC KASTER KIT 


First and only casting outfit that makes hollow, life-like soldiers 


giving you many more castings from same amount of metal. 





Heats electrical- 


ise 20 page book showing all Kaster 
ly. Safest, easiest, Kit sets and molds. Mail coupon 


fastest casting or post card. 











en 4 : ; A. C. GILBERT CO. 
f \ . s Outilt you can 100 Erector Square, New Haven, Conn. 
Lac own. See it at Name 
a ‘cap L— your nearest toy | Street 
— ———_ store—$5.95. | City... State 











Write for FREE gee i AT YOUR DEALER .... tell Dad to get 

CATALOGUE 4 “No. 108 CARBINE’’—tell him which 
al Dealer has it. 

IF NO DEALER NEAR YOU, send $2.50 to us, 
we'll mail it postpaid. 

bg PLAN—we’ll help you get a Carbine for Christmas 

the fastest-loading air riflein history! Write us stating 

your name, address—also name, address of person most likely 

to give you a Carbine for Christmas. Enclose 3c stamp. That’s all youde. Hurry! 

DAISY MANUFACTURING COMPANY, 1212 UNION ST., PLYMOUTH, MICH. 


wo 0) D- WwW (o} R| K | E RS | When Writing Advertisers 
UY DIRECT . . a - SAVE hoy To 33% Please Mention POPULAR SCIENCE 
f for - tic | vw a f — 


» CRAFTMANSHIP IMPROVES WITH 
r ry 4 7 Ty “= ~ 
XACTO KNIVES 
Have you good tools? Try precision-built Xacte! 
Keen as a surgeon's scalpel, with 12 useful types 
to choose from. Bull-dog locked in new balanced 
aluminum handies. SPECIAL OFFER: Handle and 
blade only 50c. Extra blades 10c each. Handle and 
6 blades $1.00. Order by number. Satisfaction 
guaranteed. 


























availa i) ‘ 1 


. a a po “-- ON EVERY 
Wetocneroatuf pntazeandmaiing We A EE DY 
Beck Plywood & Veneer Co., ‘Dept PS. 12. 1302 N. Halsted, Chicago, IIL. 


ta 








J BUILD A BOAT BY THE 
ae ie WELCH SYSTEM. It’s inexpen- 
, sive; interesting and profitable. 
~ Everything for building, equip- 
= ping or repairing boats. USE 

ES ae . WELCH READY CUT PARTS. 

WileePaePat Send 10c for catalog showing 

aa boats of many types; boat hard- 

e; propellers; Marine pain rt Sails; Boat finishing 
erials in dWELCH WHITE CAP MARINE MOTORS. 


WELCH BOAT CO., STATION K-9, MILWAUKEE, WISCONSIN 


Dealers Wanted 

Visit the most complete hobby house in the East. 
POLK’S HOBBIES 

P12 429 Seventh Ave., N. Y. C. 50c 


Gas motor & airplane caialogue 6c 
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@ Start a big pay business of your own now, with new 40 Volt 













Simplified Arc Welder. New low prices and easy pay-out-of-profit 
terms akes equipment available to everyone. Exclusive 
areal features guarantee easier, faster operation, Same 
used by largest manufacturers. Extra earnings , 





easily pay for it withor ut | expense to you. 
















welder for 30 days on your work, at our risk 











w mar 


Get your 


FREE Book 
on New Profits 
for Welding Shops ie 
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y profitable 


e today 












for mplete details on 
) Days Trial and Easy Terms, No obligation, 


HOBART BROS., BoxP-129,TROY, OHIO 

















Hannes Schneider Uses Northland’ $ | ITAN E W-Sensalionall 
ma a te * B ecrirc WOOD CARVING 


land’s spectacular ; 

FIS model skis. Com- ie | SAN EXCLU- 

bining the most mod- ( SIVE HOME 

ern ee, pesunsas A se 

workmanship an i 

super-hickory wood, ACHIEVE- 

Northland’s FIS skis MENT! 

are the finest you can ) YZ 

buy. Northland skis 

are available in other Sp eloearioter t 
N E-102; 


models — all prices. , FREE? Illustrated gh wk 


See the Best ‘ rs : aa 
in Skis when How to Ski” folder. interchangeable 
you buy. = brush and sand- 


paper. $2. 
NORTHLAND SKI MFG. COMPANY : : 
World's Largest Ski Manufacturers Electric Casting Set “Ww 0 NDER PEN’’ 
94 Merriam Park St. Paul, Minnesota Exciting Biectetc Weed: Burning 
‘ ‘ 4 

wew STREAMLINE BENJAMIN AIR RIFLES PAT. molds!Casts| pen with ivor 

WITH LEVER pt ail arest oles. 
HAND PUMP - ; 5. - =< 8; elec-f and white cord 
—— J . v * and plug; 12 
. ; vise; plaques includ- 
zs met- me ook-ends; 


or i $bits ap 
B EF J A MI . os torch; 2bottiens nt, ishing liquid, 
N N . : 2 broshes. Fully equippes elec water KY ~+ iy brushes, etc. 
rice ng set No 4, ° . ° 
HARD ACCURATE SHOOTING WITH CHAMBERED, ALR : STreerrrarr cere 
Y m R HAN 
uur anuwhaee. fer practice firing or just plinking around the house or SEND FOR BIG FREE CATALOG 
camping, fishing, hunting, etc., at lowest cost. Shooting force is adjust- & 32 pages of new homecraft sets and supplies! 











able depending on AIR PRESSURE — amazing maximum power and accu- 

racy will penetrate te 1. Hair trigger firing without lunge or recoil. Man mas gift ideas! 

Single Shot BB $7.50. Repeater BB $9.00. Rified Cal. 22 or 177 Single Shot 

$8.50. Ask your dealer all about them or write for complete specifications 
te 


ate areata weston’ fesieies and anata ieite'fooay. | | Vea pom 4 Age 
BENJAMIN AIR RIFLE CO., 893 MARION ST., sf’ Touis, Mo. U.S. Ae —_- Chicago, I. y Dept, S-12 
SHIP MODELS OF ” 
_ THE FINER TYPE \gpiete E rind iy, 4 
~\ Send 15 cf. neat t 5 Mase * - grosis! in . xn ~ 

















showing corm 








| 
ple . ° hulls, fitting, blue 
prints, etc. a —GO AL ae 





MODEL SHIP SUPPLY CO., DEPT. R, MINEOLA, N. Y. 
: — 2 € uring. f 
9 4c AT CH FISH! “a 4 


Per th our fol wanized Steel @% , © Treating 
<y Wire Traps. ‘Walton’ s Automat- | 


= Hooks are so constructed that when a fish gives the slightest 
r ee ahe —— ands 


aps. Hooks, Lures Rehabilitating 


and other specia’ties “Walton Supply Co.. *S3S07E Ju Juniata ave.. St. Louls. Mo. 


Nursing 


Preventing 
| 


Teaching 


Wiading= 7 | 


Studying 


NE SEAL-ONE STEP 


GENERATES OWN “JUICE” 
— RATTERIES TO BUY A ne ever. Salta, Eternal 
rer wit bri t nti t The 


PRRKER® is ways there nytime—any where 


n years hence 
zen e bres Pe 
f brilliant duration 


REPAYS ITS COST MANY TIMES. Ideal for aw = 
eS SSS wes woo. TNE | Make Money in Spare Time 
ing andallemergencie quali re mm pk 
Bakeliie Ca ome trimme 3e a representative of Popular Science Monthly. Taking 
‘Makes Ide ab Choletenes Cifet” : ‘ subscriptions at the new low price is easy. And — e 

, 4 make good money at it. Write for particulars to Popula 
Postpaid anywhere—$2.25 each Science Monthly, C irculation Manager, 353 Fourth Avenue, 


New York. 


PARKER MFG. CO., 2026 N. Clark St., Chicago, Ill. BUILD 

Suconisnrmmmtcrerrcsrce | | S042 GRANDFATHER CLOCK 4 

eo end Parker Lite postage prepa SIMPLE BLUEPRINT SYSTEM 25 CENTS 
The Simple Sensible Red-i-Kut way as thousands have—SAVE HALF. fj 
DIME bring cs P LANS and sixty picture ‘HOW Book written by our en 
wineer pricing many fine brass weight Westminster, tube chime, ele 
tric movements showing nine beautiful colonial grandfather cases. 
KUEMPEL CHIME CLOCK CO., Bidg. A-15S, Guttenberg, lowa. 


















AT LAST! 


A COMBINATION HI-SPEED 
WOOD PLANER and FINISHER 


FITS ANY 








DRILL PRESS 


— 


COMPLETE 


























COMPLETELY PLANES AND FINISHES IN 30 SECONDS 
WITH ABSOLUTE ACCURACY—ELIMINATES SANDING 
sational, time saving tool, absolutely safe to 
ecurate to within .001 inch. Requires no 
gz for added smoothness. Planes every type 
od without scratching, marking, gouging or 
ng. Parallels and surfaces with amazing 
i—30 seconds for planing an 8” x 2’ board 
1 1/32” cut. Knots, hard grains and surround- 
irfaces planed to an agate smoothness. No 
rience or skill required. A lifetime tool. In- 
sable for pattern and cabinet makers, Car- 
ters, millwrights and home work shops. 
OUR MONEY BACK FREE TRIAL OFFER 
Ww ll send to any place in the U.S.A. ou 
ed Planer for a five day free trial. 
t 100 sold on its efficiency, ease of oper- 
nd all around usefulness, just return it with- 
iays parcel post C.O.D. to us and get your 
nd from Uncle Sam. Send check or money 
for 50 introdt ictory offer. We prepay ship- 
Or mail your order and we will ship parcel 
c.0.D. You risk nothing! Free descriptive 
ture. Dealer openings. 


Berry Tool Company 300 Architects Bidg., Detroit, Mich. 


BERR Yw2 ROTARY. 
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“Prestone’’ brand anti-freeze gets 
the job! It’s used on airplane car- 
riers...in anti-aircraft guns...in 
railroad signals, and in more cars 
than any other brand of anti- 
freeze. One filling lasts all winter! 


(SEE PAGES 220 AND 239) 
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MAKE BIG MONEY 
(patos At Home! 


GOLD New Invention 


SILVER 
COPPER 
TIN 
CADMIUM 
NICKEL 







by Brush 


No Tanks, Liquids, Generators 


DOES SAME WORK AS BIG OUTFITS 


Millions of old auto-parts, and all 
kinds of old, worn articles in homes, 

stores, offices, factories everywhere 
can now be electroplated with “7 Tma- 
nent brand-new sparkling coat of metal 
—by electrolysis—with the stroke of a 
brush. Easy as painting—nodismantling 
—plates right on the spot. Any electric 
light socket or car battery. Weighs only 
a few pounds. Take it anywhere—ready 
for instant use. 


Quick, Easy Way to Start Your Own 
Business 
MAKE BIG PROFITS AT ONCE 


Amazing lew price and magic-like dem- 
onstration brings you thousands oforders 
for plating from garages, radio shops, 
bicycle shops, machine shops, home work 
shops, factories, offices, janitors, doctors, 
dentists, jewe ‘lers and farmers, homes, 
stores, etc.—with big profits for you! I ist 
of plating charges furnished; also reports 
of remarkable daily earnings. 


2-MINUTE DEMONSTRATION 
WITH SAMPLE AMAZES EVERYBODY 


Send today for FREE Sample and amaz- 
ing profit details and bona fide reports of 
big steady earnings! Also, 
3-way proven sure money- 
making plan. Get started 
at once on this perma- 
nent, profitable business. 
No competition. Simply 
mail name on penny post 
card—NOW! Be the ex- 
clusive Warner Nu-Way 
Electroplater in your 
community. 

WARNER NU-WAY ELECTROPLATER CO. 
360 N. Michigan Ave., Chicago, Ill. Dept.2R 
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UNHEARD OF F $A 9! 95 
Complete with 30 piece Arbor Tool 


VALUE at 
Set and Heavy Bench Stand. 








The double duty electric power 
tool that combines the conven- 
ience of a bench grinder with the precisior 
of and ar eneer se it either way, as a 







€ h grinder, or remove the hea 
base ada -onvert it in to a fine pre 








r 0 piece Arbor Tool Set , 
n “< He A ic K 7 A 
3 Ne t { Iistone 
otc atenab ' ogrind, 
ar and, cut, drill or polis 
f 


rt 
fv price, order you nder NOW, Rush $1.00 
Balance C, O. D. Fully Guaranteed 


Philadelphia Machine Co., Dept. DU, 118 N. 6th St., Phila., Pa. 


50 PIECE UNIVERSAL 
ARBOR TOOL SET 95¢ 


Indispens sal le te Je weler, Laboratory, Mode! Maker 
and H« Craft an. The ideal onthe for fines: 





curate grinding 
cludes 12 grine 








nding, 


ing, routing 





k 
circu ar and ¢ ip shape 


r 
} 
' 
} 
t 
' 
} 





bristle pc rt 
mandre arbor 20 ed sanding discs of enfery, 
garnet, sand, fine, m edi im an a coarse 


Send Coin or Money Order 
Shipment Prepaid 








Phila. Mach. Co., (Dept. D. U.), 118 N. Sixth St., Phila., Pa. 
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FOR ACCURATE WORK... . 
YOU NEED A PRECISION LATHE 


No. 415-YC, 9%" Swing by 3’ bed Workshop Model C Bench Lathe with Sg 127 
Motor Drive as shown. Shipping Wt. 320 lbs. (Easy Payments If Desired) 





NLY good shop equipment has the precision ac- 
curacy demanded in modern manufacturing plants, PRICES OF 

tool rooms, laboratories, machine shops and repair POPULAR SIZES 

shops. South Bend Lathes are designed and built to 

assure this precision and to simplify the most difficult | Price | Price* Price* 


metal working jobs. Counter- Pedestal Underneath 
Size and Type of Lathe | shaft | Motor Motor 


| Drive _ Drive 


9” x 3’ Quick Chg. Gear $358 
9x 3’ 0.C.G.1 Collet | 458 
11’ x 4’ Quick Chg. Gear | 466 
13” x 5’ Quick Chg. Gear | 571 








Features include: heavy semi-steel lathe bed with 
hand-scraped V-ways, heat treated alloy steel head- 
stock spindle, precision machine-cut gears, ball thrust 
bearing on spindle, ali steel and iron construction. 


A CHRISTMAS SUGGESTION 


The 9’’South Bend Workshop Lathe isa superb gift for 
any man or boy mechanically inclined. It isa tool which 
any shop owner will proudly exhibit to his friends. 





144%2"'x 6’ Qk. Chg.Gear | 714 | 
16” x 8’ Quick Chg. Gear | 868 1129 





SOUTH BEND LATHE WORKS 


841 East Madison Street 
South Bend, Indiana, U.S.A. 


Pee ese ee sees = 


SOUTH BEND LATHE WORKS 
841 E. Madison St., South Bend, Ind., U.S.A. 


O No. 46-B—9" Workshop Lathe Catalog, Fr 
O No. 34-LB—How to Run a Lathe, 25c 


Name 


Address 


| 
i 
i Size of Lathe Interested In 
i 
i 


City 


Pa Includes udes 3 5 phase, | 60 cycle, 220 volt, A.C. 








Instant Reversing Motor and Switch. 














SHOP REFERENCE BOOKS 


Catalog No. 46-B— . ey and prices 9” 
Workshop Lathe in 3’, 344’, , and 44’ bed 
lengths. Features and Acnsbenion illustrated in 
detail show why this lathe gives satisfactory service. 


How to Run a Lathe— 
Complete reference book on 
lathe practice and shop work 
shows how easy it is to oper- 
ate a lathe. 128 pages, 350 
illustrations. 25c postpaid. 


POPULAR SCIENCE 











